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A    YOKK.  N.   ^»  .. 

I'rc-cnt  :   .lame-    A.    Ta  \\nev     (  piv-idin<_r)  :    Th.    Ch:i  jram. 

K      (   .:     li.     I1,,    (ileim:    Henry     Powell.    K.    C.:    Ot.adiah    Gardner: 
Charles    A.    Mairrath  :    Whitehead     Klutt/..    -ecretary:     Lawrence    .?. 

lllirpee.    -ecfetar\  . 

There   \\eiv  al-o   present:    Mr.  <  Jeorire   \\'  .    Fuller.   17<>    Broadway. 
Y«>rk    City:    Mr.    G  C.    Whipple.    •"."    Ka-t     Forty  x-c<.nd 

'  1<  Citv:   Mr.   Karle   I'..  IMielp-.   ruitrd  Stuto  I'uhlir 
Ith  Service,  Wwhinton,  D.  C.:  Mr.  \V.  S.  Lra.  - 


whington,  D.  C.:  Mr.  \V.  S.  Lra.  -  New  Birk> 
Hiiililini:.  M«>ntrc;il.  Ciiuada:  Mr.  T.  .1.  La  frcnicn-.  |»i-r.\  incial  Imanl 
of  health.  Ninth  and  .Iaiur>  St!-,-t-t>.  Montreal.  Canada:  Mr.  F.  A. 
Dallyn.  |)ro\ini-ia|  lioard  of  health.  Toronto.  Canada:  Dr.  Allan  .1. 
M  •  Laiiirldin.  I'liitcil  Stat«->  Public  Health  S«-rvice.  Washington. 

:   Dr.    1.  A.  Starkt-v.  Mc(iill  l"ni\  t-r-ity.  Montreal.  Canada. 
The  CII\II:M\N.   <  ient  leinen.  for  the  |mr|io-e  of  making  the  reronl 
<>f  thi-  hearing  ••••inplete.   1    desire  to  call  your  attention   to  the  fact 
that    under    Article    IV   of   the   treaty    I  »et  \\een    the    I'nited    Stale-    and 

it   Britain,  signed  at  Washington.  January  11.  1  '.»>'.•.  the  two  (  Jo\ 
eminent-  ha\'e  e.\|>re-s«'ly  agreed  as  follo\\-: 


li    i-<   further  .-tun-til   Hint   the  wnters  herein  delimNl   a-  l»»iiiHhiry   waters  ami 
:••  I  •  >n  in  I.-!  ry  shall   not   Ue  |M.||HI»-  I  mi  <>itlier  side  |u   iln- 
injury  <>f  lu>:iltli  <n-  pm^-m    «\i  the  nfher. 


Complaints  havinir  l.een  made  to  l.nth  (  Jovernments  that  that   pn>- 

\i-ioll    of    tl.  \\a>    not    l>eiliLr    ol)x-rved.    the    t  \\  "    <  «  >\  «-i  imieiit  - 

joined    in    re  fe  IT  in  15   to   thi>  coinini.-^ion.    which    \va>   created    l,y   that 

ty    under   Article    IX    thi-reof,   t\\«.  (piestion-    in   the   main.      The 

lir-t   «|in--'  tfl   I'M!!.. 


:    MIH!  li\    \\lint   .•;ni>,.-  iin<l  ill  \\hnl    l«M-jilities  h;i\«-  tlu- 
••ii   the   t'nit»i|    Slnte>   ami   <'aiin<l:i    lie«M«    |Mi!lnir.l    >*•   a-   in  |M>  inju- 
rious in  the  puhlir  liejilth  ami  not   tit   t«>r  ilmuevtii-  m-  other 


The  -econd  mie.-tion  of  the  r»-fetence  n\nU  a>  foll"\ 

In  \\lint   \\:i\    or  manner,   whether  l>\    the  r.mM  nieilnn  :nnl  o|K>rntion  of  - 

lln  or  plant-  :it   i-on\eiiient    |H»int>  »r  otherwise   i-   it    iM.-sihle 

ami    mlvlNiihle   to    remei|\    or   prevent    the   |Mi|lt|tin||   of   these    \\:it«-rs.    Mini    !•>    what 
men:  :ient    ran    tlie   proper   •  on^t  ruction    4ir    n|M>ratiiin    of    remedial 

or  preventive  work-,  or  ;i   s\stem  or  inethiNl  of  remierin^  the>e  \->  'ar\ 

ami   sultiihle   :  -  i.    :ln<l   otlier  ;-etl   ;iml    niaiiitaineil    in 
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order  in  insure  tin-  adequate  protection  and  development  of  ;ill  interests  in- 
volved on  liolh  sides  uf  tlie  iKiiindjiry.  ;ind  to  fulfill  the  obligations  inulert:iken 
in  article  I  of  tlie  waterway  treaty  of  .laiuiary  11.  T.  ><>:>.  between  the  United 
States  and  Great  Britain,  in  \vhicli  it  is  agreed  th;:l  the  waters  therein  delined 
:  <  boundary  waters  and  waters  flowing  across  the  boundary  shall  not  he 
polluted  on  either  side  to  the  injury  of  health  or  property  on  the  other': 

I  may  say  (hat  under  this  reference  the  commission  proceeded  in 
I'.H.'i.  through  tin1  aid  of  bacteriologists  or  sanitary  experts  on  both 
sides  of  the  linr,  with  the  investigation  of  the  first  question.  Their 
report  and  a  progres-  report  of  the  QOmmiasioD  was  made  last  Jan- 
nary.  That  report  will  he  in  print  very  soon.  I  understand  that 
copies  of  the  proof  sheets  have  been  presented  to  yon  gentlemen. 
The  report  of  the  sanitary  experts  shows  as  a  fact  that  pollution 
does  exist  in  these  waters  on  both  sides  of  the  line  and  extends  across 
the  boundary.  At  AYashington  in  April  last  the  commission  adopted 
a  plan  of  procedure  for  the  investigation  of  the  second  branch  of  this 
reference.  That  plan  of  procedure  is  as  follows: 

TF.VI  \TIVI:    I'I.AX    FOR    Coxnrcr    OF    IXVKSTIOATIOX    OF    SF.COXD    BRANCH    OF 
Rr.i  I.UFNCI:    ix    in:    I'ou.i  TIOX    OF   BOUNDARY    WATFKS. 

The  terms  of  the  treaty  expressly  provide  that  the  commission  has  full  and 
complete  jurisdiction  over  the  entire  "Waters  from  main  shore  to  main  shore 
of  the  lakes  and  rivers  and  connecting  waterways  or  the  portions  thereof  .ilong 
which  the  international  boundary  between  the  United  States  and  Canada 
passes,  including  all  bays.  arms,  and  inlets  thereof." 

It  was  deemed  advisable  by  the  two  Governments  to  confine  the  present  in- 
ijuiry.  however,  to  cases  of  pollution  of  boundary  waters  on  one  side  of  the 
boundary  which  extend  to  and  affect  the  boundary  waters  on  the  other  side. 
This  limitation  of  the  investigation  in  no  way  nullifies  the  full  and  complete 
jurisdiction  of  this  commission  over  all  the  waters  through  which  the  boundary 
line  passes.  While  there  can  be  no  <]iiestion  of  the  jurisdiction  of  the  coin- 
mission  over  all  parts  of  the  boundary  waters,  it  is  necessary  and  advisable  to 
deal  with  those  jiortions  of  the  boundary  waters  first  in  which  serious  i>ollution 
actually  crosses  the  boundary.  As  the  degree  of  pollution  varies  in  these 
localities,  so  also  the  degree  of  treatment  of  the  offending  sewage  must  vary. 
The  attention  of  the  commission  should  be  dim-ted  first  to  the  following: 

1.  All  communities  on  the  St.  Marys  River.  St.  Hair  River.  Lake  St.  ('lair. 
Detroit  River.  Niagara  River,  and  St.  Lawrence  River  above  Cornwall.  Ontario. 

'2.  Communities  on  any  of  the  Great  Lakes  which  are  situated  within  'J'l 
miles  of  tlie  outlet  from  the  hike. 

.'!.  Municipalities  on  any  of  the  Great  Lakes  which  are  situated  within  'J."i 
miles  of  the  international  boundary,  excepting  municipalities  with  less  than 
1  O.IK  HI  population  which  are  situated  more  than  1.~>  miles  from  the  international 
boundary. 

The  classes  of  municipalities  or  communities  given  above  include  those 
localities  where  pollution  is  greatest  and  where  such  .|>ollnj  ion  constitutes  a 
problem  or  is  likely  to  cause  international  controversy.  In  addition  to  these 
localities  every  municipality  or  community  discharging  sewage  into  the  inter- 
national boundary  waters  comes  within  the  jurisdiction  of  (he  commission,  and 
in  urder  to  maintain  control  over  these  and  to  provide  for  their  future  growth 
or  contingencies  which  may  arise  it  is  necessary  for  the  commission  to  recom- 
mend certain  requirements  of  all  municipalities  or  communities  which  Dilute 
ii-  any  degree  the  international  boundary  waters. 

All  municipalities  or  communities  discharging  sewage  or  wastes  of  any  kind 
into  boundary  waters  through  a  sewer  or  system  of  sewerage  should  he  re- 
(|iiired  to  file  with  the  Federal  authority  charged  with  the  protection  of  the 
public  health  in  the  United  States  or  Canada,  as  the  case  may  be.  plans  of  their 
existing  sewers  or  sewerage  systems  in  quadruplicate,  and  if  extensions  or 
alterations  are  desired,  application  (with  full  description  and  plans  in  quad- 
ruplicate! should  be  made  to  the  said  Federal  authority  for  permission.  Until 
the  application  is  favorably  considered  and  the  permit  granted,  work  should  not 
be  •  •oinmenced  on  the  proposed  extension  or  alteration. 
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<>Hl|>  It'll.  >li     nf    flu-     Held     XX. nk     :iinl     II 

Hn-r 111  the  imestliMlion  nf  pnlluijnn  nf  |.<.m,il 

~\\ei   tin-  quest  n.  tin-  llrst  liiilf  of  tin' 

I  ..    u  li.il    ••\!i-iil     iiltil    li.\  .-mil     ill     xx  Inn 

Lull'  'lie     I'liili-.  d:i     l»cen    |H,llu'. 

In  !«•   inlurioiis  In  Illr  pllMIc   hi-Mllli   .unl    nnlil    for  <|i  .me-l  ;•     -I    other   u-. 

li  u..  -  tin-  diitx   i.f  tin-  i-iiiiiiiii>Ninii  in  pro.  eed  \\itli  the  i: 

•  •f  tin-  que-tions  in  the  -<i-ond  h.-ilf  of  the  reference.  MS  foliov 

In    \vh.-it    xx;i>    •>!'   Dimmer,   xxhcthcr   hx    tin-   •  mi^l  nirtlmi    Mini   o|M-rnt  Ion   of 

•  nnxcnicnt   pnint>  or  otln-rxx  K...  i-  it    ; 

in    ivinedx    or    prexcnt    tin-    |Ni||iitlon    nf    Hn-M-    \\Mtrr-.    iiml 

li.v    xx  hut    menus  or   niTnii::cmcnt    cnii    the    |in»|icr   i  mistnictinii    in-  u|>cr:itlnii    of 
.•r  pivxeniix-e  \\nrl.  —  tnii  or  nirthoil  nf  rnulrriiiL'  tin-si-  xx 

.lilr    fur   domestic    ;illi|    othrr    n-e-     In-  IM|    :ilnl    Illillll- 

l:iilinl    hi    ..nlrr    In    insure    Ilir    ;i.lri|ll:itr    protection    :iinl    ilr\  rlnpinrlit     of    illl     111- 

-Is   in\nlMi|   mi   1. 1. Ili    M.lr^  nf  till1   lMHlllil:ir\    .ilnl    (••   filltill    tin-   '  •!•!  i_':i  I  iolis   1111- 

krn  ill  Artirlr   1  \'  of  lilt-  \v:ilrr\\;i\*  trt-iit.V  of  .F:illll;iry    11.   I'.NHt.   lirtxvrrli   tin- 

I  in  t   P,rit:iin.  in  which  it  is  .-iLTrnl  th.-it   tin-  \\;itrrs  therein 

-  I'oiiinl.-iry  \\iiirrs  .unl   xviiters  MoxvhiL'  .u  rnss  the  hoini<liiry   shnll   not 
!niril  on  rithrr  side  to  the  injury  of  hr;i!th  »r  pi-oprrty  mi  the  other':" 

This    |Hirtio|i    nf    the    reference    specitic.-ill.X     ;i;sks    xx'hilt     liieiisnri-s    .ire    Hi-' 

•  nieilx    or   pn-xelit    the   |Nilhltioii   of   tliesi-  liollllil.'l  r\    xxjilers   folllul    to   exist    ill 
coiurjixentioii  of  the  tre.-ity. 

To  eluilile  the  ciiinlllissloli  to  illtelliirelllly  .-llisxver  these  i|iles|  inns  ;iliil  In  insure 
:i  fnir  Mini  »M|niliil>le  cnnsiiler.-ilimi  of  the  inten-sis  of  the  Stiites.  I'mx-iin-es.  Mini 
ninnicipiilities  imohed.  it  xxmild  sn-n  ;nh  isjilile  to  Mixide  the  xvork  into  four 

l.lte    :i|i:l    distinct     Ill-Mi)'   ! 

1.   Seciiriir.'  opinions  fnun  le;ulini:  s:init:ii-y  eimiin^-rs  IIIM.II  «|iiesii,,ii>  rehitin^' 

•  -ner.-il  jiolicy.  ;ind  cniisnltMt imis  xxith  the  s:mit:iry  eiiL'inerrs  ;ind  s;mit:iri;.n- 
In    IM-   rlliplnViil    li.X     the   eoinniissioll. 

•niL's  (••  eii.-ilile  Mil   interested  parties  to  present    their  \  iexxs  Mini   t 
xxh:-t   ifine.lies  ihe\   uniild  Mdvise  and  .-ire  i-iipiiltle  of  instMlliiii:  Mild  ni;iln- 
l:iiniiiL':  he-'rin-js  to  include  :  nx-  expert  testimony  snlni.ittel. 

The  colhi •linn  of  nil  n vnil.-iliU*  kimxvle<l^e  Mini  <lnt;i  lifiiriiiL'  II|NHI  the  ni">t 
;ip|  mxed  methods  of  xxMter  pnriticMt  ion  Mini  sewnire  t  rent  incut. 

rmnlMtioii  of  ndx  isMMe  rei|nireineiits  for  cneh  liM-nlily  nccnrdiiiL'  m  Inc   1 
cniiditimis  Mini  in-  •  N  slmxxii  to  exist   MS  the  result  of  the  inx'e<(  i^nt  ion  hy 

the  i  niuiiiissimi   Mini   the   re|mrt    of  its  snuit.-iry   exjH-rts  mi   the   pollution   of  tlie 
iMiiiinlnry  \XMters  U-txxerii  Cjinnil:!  Mini  the  I'niteil  StMte«-. 

In   |irnc.iilin^  xxiih  the  iinest  i-Mi  imi  of  this  second   hrnin-h  of  the   reference 
iieci-ss.-iry   ;i-  M    tirM    -tep   to  nlitniu   from   the   most    eminent    s:in 
an  expression  <.f  their  opinion  in  nusxx-er  to  eertnin  quest  imis.     Tln--c 
:  ions  should  !M>  frnmed  xxith  the  pur|H>se  of  hrinirin^  out  inforniMtion  xxliieh 
xxoiild  emilile  the  commission  to  fonuiihitc  n  ueuei'Ml   [Milicy  MS  to  rennilies  I 

. i;iry   eir_'ineeriiii.r   Mini   ecmiomic   principles.     The  questions   to   !••• 
siiliinitted  to  eminent   srinitMi-y  engineers  slmuld   include  the  follmx-inu' : 

i/l    I   -lloN- 

1.  Cnnsideriii^  drniiiMi:e  from  ruml  communities.  Muriculturnl   hinds,  ^niziiii: 
Innds.  MIX!  iniM-xxered  ti.xxiis.  espeeiiilly  fiillu\vlnur  rnius  Mini   lliM\xs.   ^t  reef    \, 
from   eitir-   .  n.l    s4-xxMufe   throuu'h   storm-xxMter  o\ crtlnxv  s.    is    it    pnssil,  . 
m.-iiniMin  xx:iterxx:iys  ilr.-iinini;  M  pnpulmis  nren  in  n  cmnliiimi  of  such  purity  Hint 

-source  of  xxMter  supply  xxiilmut  puriticnt imi': 

Is    the    present    de-l f    |Nillutioll    of    the    CIVM!     l.:lKe<    o|-    their    connect  iir_' 

ndicinl  to  the  puhlic  henlth  of  cither  muntrxV 

•nsidrr  Hint  unrestricted  disi-hnru'e  of  crude  -.exx-nire  into  the  <Jrc.it 
-  or  their  conin-ctini;  rixers  -ihould  he  |>i-rmitlrd  to  cniitinuc'.' 
».  i  in   L'eiiernl   lu-iin-iples.  do  yon   consider   it    sjifr  to  disi-linrire  d 
into  xxnters  u-  .;in  e  of  xxntcr  supply  fm-  n  munldpnl  xvnter  imriHcntimi 

. 

Ill   xxMterxxnxs  xx  here  vonic  iNilhllinll   is  iliexitnlile  Mini    xxhere   \o, nine   is   sudl 
(hill    mi   L'enenil    nui>Miice  oui    n-^ult.   do   ymi   •  •••n-idt-r   Hint    i 

.  hy  dilution  '  ivprrsriits  n   iintunl   n-smiii-r  Mini  ih.-it   thr  lit  ili/.nt  imi  of 

~nl  liy  illliitl»ii  "  U  In •!•••  in. -Miit  to  lin-linli-  proM-r  Hcwiire  outfall-. 
ni:  th.-  main  .urr.'iit   ,,f  .1   ..tr.-niii  or  ilUrharglaf  nt 

and  In  wnti-r  "f  a  nufflcleDl  ilrpth.  In  nnl-T  LI  properly  ntlllzr  th.-  \olniin-  of  water  avall- 
nl>le  for  dilution. 


8  POLLUTION    OF   BOUNDARY   WATERS. 

resource  is  justifiable  for  economic  reasons,  provided  that  an  unreasonable  bur- 
den 01-  responsibility  is  not  placed  upon  any  puritication  plant  and  that  no  other 
menace  to  the  public  health  is  occasioned  thereby? 

6.  What  do  yon  consider  to  be  an  unreasonable  burden  '  to  place  upon  the  bac- 
terial purifying  capacity  of  a  modern  ellicient  water-purification  plant? 

7.  What   do  you  consider  to  be  an  unreasonable  responsibility  to  place  upon 
a  modern  etlicient  water-purification  plant? 

v  Would  you  consider  it  proper  and  advisable  to  permit  the  discharge  of 
sewage  or  sewage  efllucnts  under  proper  restrictive  control  up  to  a  point  where 
the  decree  of  pollution  did  not  impose  an  unreasonable  burden  or  responsibility 
upon  purification  plants  of  public  water  supplies? 

11.  If  the  discharge  of  urban  sewage  was  sullicient  to  render  the  raw  water 
at  the  intake  in  question  of  such  a  character  as  to  impose  an  unreasonable 
burden  or  responsibility  upon  (he  water-purification  plant  would  you  consider 
I  hat  sewage  treatment  had  been  carried  far  enough  when  the  decree  of  pollu- 
tion at  the  intake  was  reduced  below  that  which  constitutes  an  unreasonable 
burden  or  responsibility  niton  the  water-purification  plant? 

10.  Taking   it    for   granted   that   it    is   impossible   to  control   surface  drainage 
from  the  countryside  due  to  rain  washings,  etc.,  is  it  you  opinion   that   modern 
ellicient    water-purification    plants    could    adequately    cope    with    this    form    of 
pollution? 

11.  Provided  the  discharge  of  urban  sewage  into  any  part  of  the  Great  Lakes 
or   their   connecting   rivers   is   such   that    an   unreasonable   burden   or   responsi- 
bility is  placed  upon  a  water-purification  plant,  what  methods  of  sewage  treat- 
ment would  you  recommend  to  reduce  the  pollution  to  a  point  where  no  unrea- 
sonable burden  or  responsibility  is  placed  upon  such  water-purification  plant? 

r_'.  Kven  if  water-purification  plants  properly  constructed  and  efficiently 
operated  existed  in  all  municipalities,  do  you  consider  that  indiscriminate  dis- 
charge of  sewage  by  vessels  should  be  permitted? 

When  the  answers  to  the  questions  submitted  to  the  sanitary  engineers  are 
received  they  should  be  carefully  reviewed  by  competent  experts  and  provisions 
upon  which  there  is  practically  unanimous  agreement,  enunciated  as  a  general 
policy. 

HEARINGS. 

The  questions  and  answers  with  the  complete  report  of  field  work  should  be 
sent  to  all  municipalities  shown  by  the  report  of  the  sanitary  experts  to  he 
responsible  for  the  existence  -.>f  avoidable  pollution  in  these  boundary  waters 
in  contravention  of  the  treaty.  These  municipalities  should  be  notified  that 
the  commission  is  now  considering  the  second  branch  of  the  reference  relating 
to  remedies  for  pollution  of  these  waters  in  contravention  of  the  treaty,  and  that 
bearings  will  be  held  at  stated  times  in  certain  cities  for  the  purposes  above 
indicated. 

i-oit.M  ri.. \TION  OK  SPKCIAI.  STAM>AI;I>S. 

Local  conditions  and  necessities  will  determine  the  measures  necessary  in 
each  locality.  No  h'xed  rule  or  set  of  standards  could  be  applied  to  all  the  con- 
necting rivers  which  would  he  sullicient  in  some  cases  without  being  in  execs* 
of  the  necessities  in  others.  Obviously  the  formulation  of  standards  of  purity 
involves  the  specification  of  the  degree  of  sewage  treatment  necessary  to  bring 
the  raw  water  within  these  standards.  So  that  a  board  in  order  to  formulate 
standards  would  of  necessity  fix  'he  permissible  limits  of  pollution  and  define 
the  measures  of  sewage  treatment  necessary  to  accomplish  the  desired  result. 

To  properly  gauge  the  sanitary  necessities  which  will  prevent  pollution  from 
one  side  being  detrimental  to  the  public  health  on  the  other,  and  to  guard 
against  the  exaction  of  any  unreasonable  requirements  in  excess  of  these 
necessities,  it  is  essential  that  the  experts  (>mplo\ed  to  formulate  special  stand- 
ards be  ••jircfuiiy  selected.  The  following  personnel  of  a  working  board  to 
formulate  standards  on  each  waterway  is  suggested: 

1.  Two  sanitarians  (public  health  experts)  of  good  standing  and  well  versed 
in  things  relating  to  sewage  and  water  supplies,  including  the  transmission  and 
epidemiology  of  water-borne  diseases. 


1  It  Is  conceded  that  a«  a  business  proposition  It  Is  cheaper  to  purify  water  than  sewage. 
Itut,  nevertheless.  It  IH  believed  by  many  that  a  decent  raw  water  should  In-  furnished  to 
purification  plants  and  that  many  plants  are  now  struggling  with  a  raw  water  which 
imposes  an  unreasonable  responsibility  ;m<l  burden  upon  their  capacity  for  puritication. 
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•  •••inl   kimv  ->-teniH   anil 

put  men  t. 

Tllr    \\nrk    iillllilleil    III    Illf    !ilm\e    plilll    IIIIIV     !.«•    i-nn*ii|eni|    ;i-    imilieiliiiti 

Mi:    U|  .....     tile    «  •iillimi-xiiili  ;     I,  lit     IMiiliT    111.-    term-    ..!     tin-    -e.-..!n|     ll;ilt     nf    f  he 

ippjirenth    :i   inure  rcnmtc  work,   for  nlxtut   tin- 

Iliiilille  of   (In-   seonii!    ret'elelire   \\ill    l,c   fiilim!    these   \\iirt  Is.  "Mill!   h.V    \vlmt    III' 
IT  :i  ri  •inurement  I'MII  tlu*  pinper  eiiiiM  IMI.  -I  inn  i«r  "|  --rallim  «f  reineilml  m-  IH-CM-II 
the    \MH  ;  em   in-    inetliiM'    iif    remlerin::    ihe-e    water-    -anitary    ninl 

suiinlile  fur  ilmiieMii-  Mini  ..tlier  u-e-.   In-  lii-xt    -e.-itre<I  :iinl   iiniiiii:iiiiii|   In  order 

Thi-   \\uiilil   -eeiu  in  iinpU    tlnil    (lit-  eoiiiinission    \\n-  I-\|M-.-|I-I|    in  eitli. 

•  •   smile   kinil   <>f   INTIIIIIMCIII    nuirliiin-rv    !«•   cniiirnl    nml    *\\\»-'.- 

nil  r«'iin-i|i:il  ,,r  |iri-\«-ni  i\i>  im-ii-ni-,.-.  in  UK-  t'utnrc.  It  i-  nmn-  limn  IlkHy  flint 
tli«-  Imiiril  fur  tin-  1'ui-niuliit'i'ii  nt'  spi-cinl  NiiiniliinN  \\milil  IM-  tin-  IIH^I  -.iiiiMhlt- 
"  |M-rin;iiitMii  m;irliim>r\  "  I'm-  i-initnillini:  Mini  •iiip»M-visin^  nil  ri-nuilliil  :iinl  pre- 
ventive ||li>IKIireN  in  tlie  1'lltlire. 


.  irfiitlriiH'ii.  that  i-  tin-  plan  of  jirorrilim'  tliat  tin- 
>ii>n  lia>  adopted  for  the  puipox-  of  romhict  in^r  tin-  invotijration  of 
tin-  st'foiul  liranrh  of  thi>  n-fn-ciic*'.  naiiit-lv.  tin-  ivinr<lir>  for  the 
jtolliitioii  which  ha-  ITCH  foiunl  to  c\i>t.  At  the  U'^inniii<r  «>f  the 
ili\e>tii.ration  of  the  lii>t  <|iie-tion  the  coiiiiui»i«ni  appoilitetl  a  com- 
mittee. coii-i>tini:  of  Mr.  Povu-ll  and  Mr.  (Jardncr.  to  taUe  charirf 
•  •('  the  iiivestiiratioii  of  that  i|iie>tion.  Mr.  Powell  has  the  intcr- 
i-o^atoi-ie-  \\hich  have  heeii  ^nhmitti'd  to  you  for  your  study  and 
~ideratit.il.  and  hr  will  now  proceed  with  the  irt'iieral  examination. 

STATEMENT  OF  MR.  GEORGE  W.  FULLER.  OF  NEW  YORK  CITY. 


Mr.    I'ouiii..    You    have    had    a    <r<»>d    deal    of   experience    in 

matt 

Mr.   l-'i  i.i  H:.    Ye>.  -ir:  I  have  had  con>idcra!>h'  experience. 

Mr.    I'i'Uii.i..   ^^'ill  you   plea-*-  «;ive  us  a    pretty   full   idea   of  your 
experience  in  these  matter-   -o  that   the   puMic   in  Canada,  at    lea-t. 
who   may   not    know   you   >o   well   a-  you   are   known    in   the    l~nited 
ill  ha\e  -01  1  ic  idea  of  your  position  ( 

Mr.  Fi  1.1.1  i:.  I  have  inadf  a  specialty  of  matter-  of  water  supply 
and  sewage  di-po-;il  for  some  •_'.".  year-  or  more.  I  was  a  student  at 
the  inslitnte  of  technology  in  Ho-ton  in  1^^^  at  the  time  that  the 
M:i--ai-hn-ctt-  Stale  lioard  of  Health  was  reorirani/.ed  on  its  piv- 
ent  line^  an<l  when  there  \\as  an  eM'ort  made  t«>  Lr«'t  mean--  of  pro- 
<-edure  to  take  hetter  care  of  the  pulilic  health.  I  am  -peaking  of 
that  date  t<»  accentuate  the  thought  that  it  \\as  shortly  following 
the  recognition  of  the  i.'erm  theory  of  di-ea-c.  I  took  the  course 
in  chemi-ti  y  at  the  institute  of  technology  and  graduated  from  that 
department,  taking  many  of  tin-  suliject-  which  were  later  called  a 

colir-e  li\    it-elf,  that    !-.  t  he  coll  r-e  •  >f  -a  n  It  ;i  r\    en^in»'rrin«r.      I   -tlldieil 

l>acterioio«:\    at   the   l"ni\ersitv  of   Berlin   and   \\a-   for  -ome  months 
in  the  oflice  of  the  enirineer  of  the  lierlin  \\aterworks. 

I    then   spent    aliout    nine  years   in   this   country    making   a    -; 
-tudy  of  the  l-e-t    \\a\-   and   means  of  purifying   water  and   -c\\ 
AKoilt   five  year-  of  that   time  were  spent    at    La\\n-i;          \I 
the  State  hoard   of  health   conducted   an   experiment    -tat  ion    for  the 
pin  tainini:  the  U-t  way  of  purifyinjr  water  and  -ewoge 

under   Massa'-h;  mlition-.     'I'hen    I    \\  ilumt    four   \' 

in  Louisxille.    Ky..  and  in  Cincinnati.  Ohio,  studying  the  l>e.-t  mean- 
of    purifying   the    muddy    and    sew  aire-polluted    water   of   the   Ohio 
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River.  I  Mippose  there  \\\\\>t  have  been  S-J.")0.000  spent  under  my 
charge  during  those  nine  years  in  ascertaining  from  the  engineering, 
chemical,  and  biological  viewpoints  what  was  the  most  practicable 
and  reliable  means  of  handling  these  problems  of  purifying  water 
and  sewage. 

I  have  been  in  private  practice  since  Is'.M)  in  New  York  City,  and 
have  had  a  good  deal  to  do  with  many  of  the  larger  problems  of 
municipal  waterworks  and  sewerage.  1  have  been  consulting  engi- 
neer of  the  water  department  here  in  New  York  City  and  have  been 
connected  with  plans  for  filtration  of  the  present  or  C  rot  on  water 
Mipply.  I  have  also  been  one  of  the  two  sanitary  advisors  to  the 
board  of  water  supply  that  has  in  charge  the  construction  of  the 
waterworks  that  will  bring  Catskill  water  to  New  York  City,  having 
had  particularly  to  do  with  the  question  of  sanitation  as  related  to 
the  treatment  of  the  bottom  and  sides  of  these  reservoirs,  the  aera- 
tion of  the  water  and  the  site  and  the  best  way  of  leading  water  to 
localities  where  filters  later  may  be  installed.  I  have  had  much  to 
do  with  sewerage  matters  here  in  New  York  City.  I  was  one  of  the 
experts  called  by  the  metropolitan  sewerage  commission  to  advise  as 
to  certain  aspects  of  the  treatment  of  the  sewage  of  the  city  of  New 
York. 

I  have  been  connected  with  probably  120  or  130  different  water- 
supply  projects  in  this  country,  including,  perhaps,  half  or  more 
of  the  larger  cities  of  100,000  population  or  over.  1  was  connected 
with  the  water  supply  of  Washington  City.  I  was  a  member  of  the 
engineering  committee,  appointed  by  the  United  States  Senate  com- 
mittee that  had  charge  of  the  District  of  Columbia  affairs,  in  1901. 
to  advise  as  to  the  method  of  filtration  of  the  Potomac  River  water 
for  Washington  City.  I  was  for  about  nine  years  a  member  of 
the  board  of  advisory  engineers  at  Xew  Orleans  that  had  much  to 
do  with  the  local  drainage  works,  and  also  the  water  and  sewerage 
works,  including  design,  the  supervision  of  construction  and  the 
operation*  of  the  system  of  works  during  its  early  history.  T  have 
been  connected  with  the  water-supply  projects  of  Memphis.  St. 
Louis.  Indianapolis.  Columbus.  Louisville.  Cincinnati.  Minneapolis, 
firand  Rapids.  Montreal,  and.  as  I  have  already  slated,  there  are 
perhap>  !:'><>  in  all.  I  have  also  had  a  good  deal  to  do  with  sewerage 
matters,  and  have  served  perhaps  100  or  more  cities  in  that  line. 

That  means  from  an  engineering  standpoint  that  T  had  to  do 
with  the  designing  of  -ewers  and  the  supervision  of  their  construc- 
tion, and  also  the  means  of  disposing  of  the  sewage,  the  design  of 
H-wage-dispo:-al  works  and  the  supervision  of  construction  of  such 
works  and  the  supervision  of  their  operation. 

Mr.  Powi  u..  Mr.  Fuller,  I  think  perhaps  the  best  method  of  pro- 
cedure would  be  for  you  to  take  your  copy  of  the  questions  in  order 
that  they  may  be  taken  up  seriatim.  First,  with  respect  to  the 
ifcncral  plan  of  the  investigation,  is  there  anything  that  you  could 
'ny  which  we  could  make  it  more  complete  and  effective? 

Mr.  Ft  1.1.1  i:.  No:  not  offhand.  It  appears  to  me  to  be  a  very 
comprehensive  program. 

Mr.  POWKLL.  It  is  sufficiently  comprehensive? 

Mr.  FULLER.  I  should  think  so ;  yes,  sir. 


'    \  I  KR8.  1  1 


Mr.    l'»w  i  i  I  .     I  lir  lir-t  i|iie-'  is  follow 


fr  .....    nr  iiltnral    :. 

|M||II\\  in-  m  in-  :IIH|  tlinu  i 

•  •    tlinniu'li    -I.  HIM    U.I'.T    ..\i-rll..\\v    i-    it    |». 
Main    \\ater\va\s   (Irniiiini:   n    \«<\>'  •  >:nlit  inn   nf   -urli    jnirll> 

thill    tlie\     Illil.V     -;llrl\     In-    IIM.I    a-    :i    siMM-ei-    nt"    \\.ltiT    Ml|i|ily    \Vltllilllt     IMirllirilf  InllV 


Will  you  kiln  II  v  ";i\e  n>  your  views  With  CBSpect  to  tl 

\i     FULLER.  M  ;\  short  answer  to  thai  question,  and  thai 

1    aill    Hot    i|llltc   clear    :i>    Iii    whether   or   IH  t     \o"    gentle!, 
wish    me    to   c.  nmient    mi    these    <|ile-t  ion-.       I     would    prefer    t»    make 

Mr.    1'..  \\ii.r.    By   nil    mean-   paraphrase   it    t<.  any  extent    thai 

Mr.     I-  i  i  i  i  i;.    I    ha\e    l>ut    filth-    to    add    to    that    answer    of    "no." 

1  1  ix-   I    am   thoroughly  roiiviiuvd    from   my  obserx  ation  of  water 

supplies..  taken   fn  in  a  irreat   many  ditlVn-nt   M-.-tion>  of  tin-  rountix. 

that   \w  mii>t.  a>  a  p-m-ral   proposition,  purify  tlicx>  Mirfarr  waters. 

The  iva-oti  for  that   i>  that  then-  is  no  way  \>y  which  you  can   kt-t-p 

the  iri-iin>  of  di-  ;niiijr  from  intestinal  discharges  from  ivsich- 

inir  the  mouths  cf  water  consumers  of  surface  -upplies  unles-  you  do 

it  to  \\ater  purification.     That   is  a   plain  statement  of  what  my 

.  \perieiice.  co\erin^  many  vears.  has  led  me  to  in  point  of  general 

•fusion.    There  ai'e.  of  course,  some  exceptions.  l»ut  I  am  sp-.-akinj^ 

of  tin-  «reneral  proposition.     If  you  Lret  to  dealing  with  exceptioi; 

ral  propi  sitioiis.  it  will  make  the  trend  of  thought  less  clear. 

Mr.  I'OWKI.I..  .lust  supplementing  what  you  have  said.  I  will  take 
a  ci'iiple  of  specific  instance-.  There  an-  streams  alon^r  the  inter- 
national lioimdary  line,  such  as  the  St.  John  River,  where  there  is  a 
rich  and  thickly  populated  rural  ei  mmunity  for.  say.  about  50  or  60 
miles  In-  fore  that  ri\er  reaches  the  Korder  line.  You  would  consider 
the  water,  then,  of  the  St.  John  River,  especially  at  it-  low  stai_rc>.  U 
lieiiii:  unfit  as  a  ^uirce  of  water  -upply  ( 

Mr.  I-'i  i  i  M..  A-  a  ireneral  proposition,  that  is  true.  I  have  a  little 
hesitancy  in  l>eiiiLr  t<*t  responsive  to  certain  specific  illustrations. 

Mr.  1'owii.i.  Not  knowing  all  the  conditions  f 

Mr.    I-'i  i  i  i  i:.    Not   knowinir  all   the  conditions.   I  do  not  desire  to 

le  anythiiiir.  l»ut  a-  a  «_reneral  proposition   I  should  say  that  th 
true  in  the  in  '  M  menti«'n  of  the  St.  John  River. 

Mr.  POWXLL,  The  -nne  .-nndition  of  affair-  obtains  in  respect  I- 
the  :  ;;i\er.  where  there  is  ijuite  a  larjre  rural  or  riparian  popu- 

lation.     xi  M  expect  at   least  to  find  the  water  unsafe  tin 

Mr.  I-'i  i  i  i  i:.  Fee;  I  believe  that  a  -oiind.  -a  fe.  ad\  i-'-r  to  aiiv  com- 
munity havinLr  to  draw  it-  water  supply  from  that  river  would  say 
that  that  watev  supply  -hoiild  be  well  purified. 

Mr.  I'ow  MI.    1   mppOBfl  it  would  1  .....  ut  of  the  i|iie-tion  ttl  call  upon 
the  different    riparian    proprirtor-   ,,r  dwellers   to   purify   the   water 
their  land-'     That  is  entirely  unthinkable' 

Mr.    I-'t  i  1.1  i:.    ^'e-:  that   i-  not   practicable. 

\h     PowxtL,   In  that  ca-e  the  oidy  thiiiLr  to  begone  would 
the  cities  purify  the  water  1  •  s  used  '. 

Mr.  I-'i  i  i  i  i.     ^^ 

Mr.  I'ow  i  i.i     \\'ould  that  be  an  "\peiisi\«.  proposition.  Mr.  Fuller? 

Mr.  I-'t  t  i  M:.  \  :  tf  a  L'cneral  proposition.  I  should  say  it  would 
not.  T  will  illustrate  it  in  this  way:  Taking  the  capital  charges  and 
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tin-  operating  e\pen>e>  as  found  here  in  New  York  City,  the  cost  of 
filtration  would  amount  to  something  like  :><>  cents  per  capita  per 
annum. 

Mi-.  POWELL.  But  the  smaller  the  community  the  larger,  relatively, 
would  lie  the  charge  '. 

Mr.  FrLi.Ei;.  That  is  true  so  far  as  the  operation  and  maintenance 
are  concerned.  The  investment  per  capita  ought  not  to  be  materially 
different. 

Mr.  POWELL.  In  those  cases  would  you  generally  recommend  filtra- 
tion or  chemical  purification  by  chlorination? 

Mr.  FULLEK.  I  am  a  believer  in  filtration  first  and  foremost.  I 
believe  that  the  chlorination  method  of  eliminating  or  destroying 
disease  germs  has  a  great  deal  to  commend  it.  and  in  many  instances 
can  be  used  advantageously  as  an  adjunct  to  filtration. 

Mr.  POWELL.  Of  course  you  understand  that  I  am  directing  your 
attention  now  to  the  water  that  is  contaminated  by  the  flow  from  the 
upland  in  rural  districts. 

Mr.  FULLER.  Yes,  sir.  I  know  there  are  instances  where  unfiltered 
water  supplies  are  treated  with  chemicals,  and  water  supplies  of  a 
good  fail-  quality  are  obtained.  Such  a  case  is  found  in  the  Croton 
supply  here  in  New  York  City.  In  my  judgment  it  is  not  so  good 
as  it  should  be,  and  I  believe  that  filtration  should  be  considered  a 
feature  of  all  public  water  supplies  along  boundary  waters. 

Mr.  POWELL.  As  this  is  one  of  the  least  important  questions  con- 
tained in  this  list.  I  think  we  can  pass  on  to  the  second  question, 
unless  some  of  the  other  gentlemen  have  some  questions  to  ask.  The 
second  question  reads: 

Is  the  present  decree  of  pollution  of  the  (Jreat  Lakes  or  their  connectini: 
rivers  prejudicial  to  the  public  health  of  either  country ': 

That  matter,  I  think,  is  pretty  well  decided  by  the  data  which  the 
experts  have  collected  during  the  last  few  months.  Have  you  had  a 
copy  of  the  data  ( 

Mr.  FtLLKi;.  I  have  seen  something  of  it-  I  am  not  very  well 
informed  as  to'  all  the  details,  but  I  know  something  of  it.  I  know 
there  are  signs  of  very  marked  pollution  in  places. 

Mr.  POWELL.  What  would  you  care  to  say  in  respect  to  that? 

Mr.  FfLi.r.i:.  My  answer  after  thinking  that  matter  over  is.  "  no": 
not  as  a  general  proposition:  but  in  speaking  of  that  view  I  want  to 
'make  it  very  plain  that  I  am  considering  that  the  water  supply 
should  be  obtained  only  in  connection  with  a  modern,  first-class  fil- 
tration plant,  and  1  am  looking  at  the  boundary  waters  in  the  light 
of  whether  or  not  they  are  a  reasonable  source  of  raw  water  supply, 
which  supply  would  be  thoroughly  and  properly  treated  before  it 
went  to  the  householders. 

Mr.  POWELL.  So  (hat  when  yon  answer  "no"  to  this  question,  it  is 
on  the  condition  that  proper  means  of  purification  will  be  adopted, 
such  as  filtration  or  chlorination? 

Mr.  Fri.i.Ei{.    Yes.  sir:  that  is  true. 

Mr.  POWELL.  The  (it-eat  Lakes  in  their  central  /.ones  appear  to  be 
in  virgin  purity,  or  the  next  thing  to  it.  If  the  water  supply  were 
dra\\  n  from  there  you  would  emphatically  say  "  no."  In  cases  of  the 
water  supply  being  drawn  from  the  purer  zones  of  these  likes  there 
would  be  no  necessity  of  purification  by  filtration  or  by  chlorination. 
I  suppose? 


l-i.i  i  i    I  HI\    oi     BOU1TOAB1     w  \  IKB8. 

Mi.   1  i  IMI..    \<>:  iid!   in   following  out   reasonably  tin-  program  a- 

"lir    American    and    (  ';i!i;|.|i;i||    c|t  •     ,«.|t 

lll\e-tmelll    down.        Bill      1     \\iilllii    saV    thill     licit     form-     :il:     ••  \ri-|  ,|  |,  ,  • 

tin-  rule.  :i  IK  I  1 1  lilt  ii  i  \  \  lew  |  xii  ii  i  i-  \  rry  -pccili.  ally  lined  up  in  my  M\\M 
mind   lii  maintaining  th"-e  i-iiiiilitiiu.  eptions  and   I..  holdm;.' 

tin-  whole  liroinl  question  mi  the  line  of  tin-  filtration  of  water  -;i| 

Mi.  CAMUUIN.  I  do  not  <|iiitt>  understand  you.  Mr.  Fuller.  I'lie 
question  In-!  I-  the  present  .1-  pollution  of  th- 

Lakes  or  their  connect  ing  river.-  prejudicial   to  the  public  health  of 
either  count  < 

Mr.  I-' i  1.1  IK.  My  an-\\ei  i>  "ii..."  |iro\ii|eil  the  water  .Mipplie-  will 
l>e  al\\a\>  tilten-.|  hefore  they  are  di>t  rilmted  to  the  householders  in 
the  .lltlerelit  ril 

Mi.  (\>«. I:\IN.  Then  your  answer  would  l»e  thi>:  That  if  they  take 

the    water,    for    in>tan«-e.    for   drinking    purpn-e-    from    the    Detroit 
i  <u-  the  Niagara   K'lxcr.  that  it  would  he  prejudicial  to  the  public 
health? 

Mr.  Ft  i.i  i  i..    >l  ••-  :  i  f  that   water  were  delivered  to  the  consiiiiie!  -  in 

a\\    Mate,  lnit   taking  thin«:>  hy  and   lar<re   I   am   looking  ;lt   that 

uat»-r   in   the   li«:ht    of   whether   it    i>   a    .-uitahle   >ouree   of   raw-water 

supply. 

.\Ir.  1'oun.i..  'I'hat  i>.  you  .-ay  that  not  withstanding  the  contamina- 
tion, it  ran  i>e  purified  -o  that  it  would  he  suitaMe  for  domestic-  and 
other  purposes  '. 

Mr.   I-' i  i  i.i  i:.    Ye-,  -ir. 

Mr.  I'OWKI.I..  \\'ould  that  l>e  an  e.\pen>i\e  operation.  Mr.  Fuller? 
I  do  not  \\  i>h  you  to  <r()  into  details. 

Mr.    I-'t  1.1.1  i:.    No:    not    particularly  so.     The   investment,   ini 
chiir^e.-.  and  operatin<:  e\|n-n-e-  amount,  a-  I  have  -aid.  to  something 
like  :)n  and    l<»  cents  per  capita   |>er  annum:  much  le-.-  than  a  great 
many  people  spend  for  liottled  water. 

Mr.  l'i-\\  1.1.1  .  The  next  (jiiestion  i.-: 

I  MI   \mi   ••niisiiliM-  thill    unrest riete«l  iliseliiir^e  «>l   i-nnlf  -«-\<  ;tue   into   tin-  t;r,-;u 
-  in-  tlieir  i  iiniieciinu  rivers  should  In-  |»ern>itieil  to  i-mitinueV 

What  have  you  to  .-ay  a.- to  that.  Mr.  Fuller? 

Mr.  Ft  1 1.1  i;.  No.  I  think  that  the  unrestricted  discharge  of  crude 
-e\\a:_'e  into  the  (ireat  Lakes  or  the  connecting  rivers  should  l»e 
liroiijjht  to  an  end.  and  that  a  rea.-onahle  and  ])ro<jre-.-i\c  control 
should  he  had  over  the  discharge  of  the  -e\\aj_re.  In  making  that 
an.-\\er  I  \\ill  .-ay  further  that  I  helieve  that  reasonable  account 
-hould  he  taken  of  the  altility  of  tlie  water  to  ahsorl>  sewage  by  dilu- 
tion, lnit.  e\i -i:  IO,  1  belie\e  that  the  -ewage  should  IK-  subjected  to 
.-ome  treatment,  and  that  the  unrestricted  discharge  of  se\\ai_re  should 
come  to  an  end. 

Mi.    1'ouiii..  The   i|iiestion    df    what    you    mi^ht    <-all    re.-t  net  ions 
would  l>e  ;i   i|iie.-tion  to  which  dim-rent   answer-  would   be  given 
•  ording  to  the  condition-  and  circum-taiice-  of  the  -ituation  ( 

M        I   i   i  i  i  i:.    That    is  80. 

Mi.  I'owr.i.i..  The  more  specific  cases  come  up.  so  I  think,  gentle- 
men, unless  you  have  .-ome  «|iie-tion-  ii<  n.-k  Mr.  Fuller,  we  can  pass 
that  matter.  Take  question  I  : 

•  Mi  Lreiii-nil  prim  iplt»*.  >\»  \«\\  i-mi-'i'i-r  it  -.,!>  ;  .e  iulit 

wati  '    v-  ;it'T   -uppl\    :••!•   n    iniiii'clpal    \vaH'r-;iariti«  all«i»i 

plant  V 
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That  is  a  prettv  broad  question.  What  do  you  say  to  that.  Mr. 
Fuller? 

Mr.  Fi  1. 1. Kit.  I  will  answer  that  by  sayinir  -yes."  provided  the  dis- 
charge of  sewa<re  is  kept  within  reasonable  limits. 

Mr.  Pt>\\  i.i.i..  In  order  to  shorten  the  examination,  gentlemen,  those 
of  you  who  are  waiting  mi<rht  follow  Mr.  Fuller  closely,  because  you 
may  wish  to  simply  assent  to  his  position  with  regard  to  these  ques- 
tions or  you  may  wish  to  supplement  his  statements  with  some  par- 
ticular remarks  of  your  own:  so  we  can  save  time  if  yon  have  the 
irivin<r  of  your  own  testimony  in  view. 

Mr.  Fuller.  I  think  you  can  submit  a  little  further  explanation  of 
your  answer  to  question  4.  As  I  infer  from  what  you  said,  you  c<  n- 
template  having  two  operations  on  parallel  lines,  so  to  speak:  that 
is  purification  of  sewa<re  and  purification  of  the  water  at  the  intake 
for  domestic  purposes.  Am  1  correct  in  that  view? 

Mi1.  Fi  I.I.KI;.    Yes.  sir. 

Mr.  POWKU..  I  also  understand  that  the  adjustment,  so  to  speak, 
of  these  two  factors  is  a  matter  that  must  l;e  «roverned  in  many  cast's 
by  circumstances. 

Mr.  Ft  I.I.KI:.  And  local  conditions  a  Meeting  sanitation  and  munic- 
ipal management. 

Mr.  POWKI.I..  I  do  not  wish  to  pin  you  down  to  an  exact  opinion 
with  respect  to  the  conditi<  us  at  Buffalo;  but  take  the  case  of  that 
city  which  pours  its  sewage  unrestrictedly  into  the  Niagara  River. 
What  would  you  -ay  about  that:  that  that  should  not  be  tolerated? 

Mr.  Ft  I.I.KK.  I  believe  that  there  oujrlit  to  be  an  improvement  over 
the  conditions  as  to  the  discharge  cf  sew  a  ire  into  the  Niagara  River. 
\Yhether  there  ou<rht  to  be  a  very  modest  amount  of  purification  of 
that  sewa<re.  whether  it  should  be  a  matter  of  screening  or  putting 
it  through  lar<re  tanks  to  <ret  out  the  solid  fecal  matter,  or  whether 
it  should  be  subjected  to  sterilization  or  treatment  with  .-ome  of  the 
oxidizing  chemicals  to  destroy  the  disease  irerms  or  not.  is  some- 
thing that  I  should  hesitate  to  speak  about  in  an  offhand  manner. 
It  i-  too  bi«r  a  problem  for  a  man  to  speak  about  offhand.  1  believe 
that  the  water  supplies  should  be  filtered  as  a  ireneral  proposition. 
1  am  very  .-tronir  in  that  view.  I  believe  that  as  an  added  precau- 
tion in  the  direction  of  takinir  cure  <  f  the  public  health  it  is  wise 
to  hejrin  in  a  systematic  way  to  install  sewage-treatment  work-. 
There  may  be  some  [daces  where  it  would  not  be  wise  to  he  ioo 
insi.-tent  upon  ha\  in<r  those  works  put  in  within  three  or  live  years. 
lint  it  takes  a  l<,n«r  time  to  »vt  a  project  of  that  -ort  on  its  feet. 
If  it  is  wise  ultimately  to  have  sewajre  treated  before  it  <roes  into 
\\atcr\\a\s.  that  po.-ition  should  lie  declared,  in  my  opinion,  at  a 
fairly  early  date  so  that  all  collecting  sewers  and  arrangements  of 
that  sort  can  be  adjusted  to  the  end  of  having  the  sewage  treated 
in  a  way  that  will  le;id  to  the  best  results. 

Mr.  POUKI.I..  Take  a  larire  city  m  the  bank.-  of  a  stream  which  is 
ii.-i-d  as  a  source  of  water  supply.  Generally  speakinir.  what  deirree 
of  purification  of  the  sewage  would  you  think  should  be  insisted 
on  as  a  minimum  '. 

Mr.   Fi  i  i  i  i:.    I   -hoiild  say  scrceniiiir. 

Mr.  P..UI  i.i..   That  is  to  take  out  the  coarse  matter? 
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Mi-.   I-' i  1. 1. Kir.   The  \i>ible  matter,  relu-e   1'riuii   kitchen  wastes:  tlint 

1-.     pnt.it. i     paril  :illd     toilet     paper    and     tllilljL'*    of    thai     -Mil. 

eliminating  the  \  i-il>le  and  <>\>\  iou-l\  conspicuous  solid  maiiei . 

PoWKLL.   '  "ill. I  (hat  !.»•  limn-  l>\   M-reeiiing  or  sedimentation  ' 

-  probahh    tin-  •  -heap,  in  \\  hich  tliiit 

collld    In-    done.       That     I-    tin-    treatment    that    ha-    IM-I-II    I  e<  ommetide.  I. 

for  here  in  Nev.    "i  ork  alonj.' our  North   Ki\er  fi  outage. 

Mr.  1'i'UMi  Would  Mm  i_'o  further  ;unl  -ay  that  ordinarily  noth- 
ing -hollld  l»»-  done  ill  tllf  wa\  of  purification  of  tin-  -  :  would 

M    of    condition  '. 

Mi.  I- i  i  IM:.  That  i-  really  a  <|iu->tioii  of  condition.  Thn. 
niaiix  |»lai-»'-  \\ln-n-  M-ri-cin-d  -i-\\a«r»-  ini^ht  not  tind  ciiou<;li  \\ati-i 
for  dilution,  and  \\ln-iv  thrrr  >hoidd  lie  a  -trandin^  of  mattt-r-  that 
\\oiild  pa—  throiifih  tli«-  -nvrii.  After  that  yon  conn-  to  tin-  -»M-mid 
>tt-p  of  your  trratnu-nt  |)ro<-»-dnrc.  and  that  i-  .MMlimrntat ion.  Then- 
in-  othi-r  ft-atiirr  that  i>  related  not  >o  nnirh  to  tlu-  ordinary 
pha>c  a>  it  i>  to  the  |)ha>«-  that  \\c  \\rri-  >|)fakiiiLr  «'f  :i  few 
ai_ro.  and  that  i>  jirotri-t ion  of  tin-  pnMir  health  in  it>  rela- 
tion to  drinking  water.  I  am  -peaking  n«i\v  of  the  -terili/at  ion  of 
the  -e\\a-.v  Here  in  New  York  City,  for  in-tan«-e,  the  water  i>  -alt 
and  i>  n-eil  >inipl\  for  hi^h-pre>snre  lire  protection.  There  are  no 
water.-  in  tiie.-e  ri\er>  n.-ed  for  di'inkinjr  purpox--.  but  there  are  • 
where  a  water  -upply.  e\en  when  subjected  to  filtration  and  even 
when  further  .-nlijeeted  to  >terili/.at ion.  oii<rht  to  have  the  benefit 
of  a  reduced  load,  which  collld  be  alf'ected  by  the  -tei  ili/at  ion  n{ 
the  •!'  a  lielirhborin^  town. 

Mr.  I'liuiii.  '!'!:.•:  .  1  p|»o.-e  the  question  i>  really  one  of  ratio 
between  the  quantity  of  raw  -ewa«re  that  i-  dumped  into  the  river 
and  the  flow  of  the  river  it-elf,  whether  the  -ituation  i-  relieved  b\ 
dilution  or  not. 

Mr.   I'l  Mir      JTes;   that    i-  -o.     There  are  the-e  three  pha-e>  that    I 

ha\e  -j)oken  of:  the  x-reeninir  of  .-ewa«re.  the  u.-e  of  -ediiuentation  to 

t:d\e  out   the   fiiu-r   inattei>.  and    the   qiie-tion   of  -terili/at ion    to  de- 

\     objectionable    di-i  tlS.       And.    then,    there    i>    the    fourth 

BCt,  which  ha-  been  a  factor  in  a  jrood  many  of  our  Ka.-tern  State.-. 

and  that  i-  to  filter  and  take  out  much  of  the  -oluble  and  non>ettlin«i 

01  ^anic  mall 

POWELL.   Should  an  upper  riparian  city  be  compelled  to  purify 
PC    it     i-    dumped    into   the    \\ater.    -o    that    the    lower 
npariai  hall   not   have  an   undue   burden   thrown   upon   them 

tor  the  purification  of  their  water  for  dome-tic  purp<> 

M        I-' i  MM:.    A-    a    rule   the    upper  city    doe>    not    treat    it>   >« 

6  it   i-  di -charged  into  a  -tream. 
Mr.  P         i:       I  dlowed   to  throw    their  >ewajje  almo-t    un- 

ily  into  the  -tream  '. 

Mr.  Fi  i  i  M:.  There  are  manv  of  our  Fa-tern  States  now  where 
that  i-  not  in  compliance  with  the  -pirit  or  e\en  the  letter  of  the  law. 
but  within  the  ranp-  of  my  ob-er\:ition  citie-  \er\  -eldoiu  speml 
money  on  -ewa^e  di-po-al  unle>-  tli-  1  into  it  by  law-uit- 

or    by    I  n>picuoii-ly    re-ult    in    a 

nui.- 
M     \1   .      in.  What  about  the  question  of  ci 

M".     !    :  .    Tint    '  •  iiielid'dl-lv.      Tli 

i-   not    \  !  inientation   1  .  and   it 
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become-  prrgressiveh    increasing  in  the  amount  of  money  demanded 
with  the  decree  of  treatment  that  is  effected. 

Mr.  POWKI.I..  Now.  as  between  the  purification  of  water  for  do- 
mestic purpose:-  and  the  puriiication  of  sewage,  what  is  the  situation 
looking  at  it  from  the  standpoint  of  economy?  Which  should  re- 
ceive the  greater  attention  ( 

Mr.  Fru.KK.  I  am  strongly  for  the  filtration  of  water  supplies  in 
the  interest  of  the  public  health,  and  1  believe  that  that  is  where  the 
public-  health  is  best  protected.  There  are  some  engineers  who  even 
go  to  the  point  of  saying  that  double  filtration  i-  advisable — that  is. 
putting  the  water  twice  through  filter  plants — and  having,  if  you 
will,  not  only  all  the  automatic  devices  for  aiding:  the  reliable  per- 
fVimance  of  these  filters,  but  also  high-grade  technical  supervision, 
which  means  a  competent  laboratory  man  on  the  job.  so  to  speak, 
every  hour  out  of  the  '24.  Now.  I.  perhaps,  am  not  so  much  an 
extremist  as  s<  me.  but  I  am  very 'sincerely  of  the  opinion  that  there 
should  be  filtration  of  practically  all  water  supplies,  and  as  a  work- 
ing program  I  do  not  believe  I  could  suggest,  so  far  as  my  trend  of 
thought  goes,  to  you  gentlemen  the  recommendation  of  any  other 
course  of  procedure. 

Mr.  POWKI.I..  With  regard  to  the  methods  of  filtration,  what  is 
your  experience  as  to  the  rapid  or  American  style  and  the  sl<  w  or  the 
English  style  of  filtration  '. 

Mr.  Ft  I.I.KK.  They  are  entitled  to  equal  standing,  hygienically. 
Mr.  POWKI.I,.  How  do  they  stand  with  respect  to  economy? 
Mr.  Ft  I.I.KK.  That  varies  somewhat  with  local  conditions,  but  there 
is  not  any  very  great  difference.     As  a  rule  the  mechanical  filters.  •  i 
the  rapid  filters,  so  called,  are  somewhat  cheaper. 

Mr.  POWKI.I..  As  respects  the  initial  installation  and  the  cost  of 
management  ( 

Mr.  Ft  M.ER.  Both. 

Mr.  POWKI.I..  Keeping  the  expert  man  that  you  have  spoken  about 
on  deck  would  be  necessarily  more  expensive  than  for  the  slow  Eng- 
lish method  ( 

Mr.  Fri.i.KK.  Those  filters,  however,  do  get  seriously  into  trouble 
at  times:  and  I  believe  that  there  should  be  just  as  efficient  manage- 
ment of  the  English  type  of  filter  as  the  mechanical  type. 

Mr.  POWKI.I..  As  a  matter  of  practice,  which  system  of  filtration  is 
most  in  vogue  to  day  '. 

Mr.  Ft  I.I.KK.  The  mechanical  filters. 

Mr.  POWKI.I..  The  English  -ystem  has  been  going  down  and  the 
American  system  cominir  up  in  popularity,  whether  in  favor  or  not  '. 
Mr.  Fri.i.KK.  That  i>  trire  in  the  States,  and  it  is  explained  in  part 
by  the  fad  that  so  many  of  our  southern  and  western  waters  are 
muddy  to  a  point  where  we  must  use  chemicals  to  get  them  in  shape 
for  filtration.  When  it  becomes  necessary  to  use  chemicals,  such  as 
for  the  taking  out  of  vegetable  stains  as  in  the  water  supply  of  this 
city,  for  instance.  I  believe  the  best  thing  is  to  put  in  a  mechanical 
filter.  I  have  been  connected  with  the  Croton  project  in  this  city 
and  we  recommended  the  older  tvpe  of  sand  filters  in  1!H)~.  Thai 
plant  was  not  built  bec-au.se  the  financial  difficulties  of  that  autumn 
made  the  situation  such  with  regard  to  marketing  bonds  that  the 
project  went  to  sleep.  The  matter  was  taken  up  again  and  mechani- 
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filter-    were    found    to    !•••    materially    chea,  .  :  \        I     >  ||    it.    the 

COfit  •nethinir  lik(  '!id   :i    half  million   dolla: 

rli.-iiii.  :il     tiller    plant    :ili<l    about     (.Ml    and    il    half    million    <loll:i! 

sand  filter  plant.     I  am  -peaking  i  --"I'l'ly 

for  tin-  old  c  :  u    York:  tliiil    i-.  the  l»«  ro"«_''i  "f  Manliai 

Mr.   '  \.    Will  you    kindly   :_rne  al"  lines  the  dif- 

•  en  tin-  t\\<»  type-  <>f  tilt' 

The   older   -and    filter    with    it-    Knirlisli    origin 
:iod   which   involves  the  passage  <•!'  \\ater  through  -and  at  n    • 
li'ont    I    iin-1,.  in  tin-   9  '1111111    per   hour.      In   p:i--in^ 

through  the  sand  it  ha-  removed  from  it  the  bacteria  and  some  of  the 
landed  i:  •,!!!••  .  ,!'  ili,-  \.-i_rrtaM.-  -t:iin.    That  process 

•i:«'  which  ha>  vcrxrd  \«-ry  f\rrll»-nt  ly  in  \vc-t«-r:i  Kuropc.  It  ha- 
worked  \\ell  in  xnne  j)lai-ev  aloiiL'  «»nr  Atlantic  seaboard.  It  i<  a 
method  which  has  failed  and  has  I.een  \ery  nnsat  isfactorv  in  i 

ir  South.  -rn  and  Central  States  wherever  it  has  Keen  tried.  The 
on  of  that  is  that  the  surface  of  these  sand  layer-  clo«r-  up  so 
•  jiiicklv  and  re«rularly.  l-'or  in-tance,  at  Ro<-k  Island.  111.,  the  -and 
tiller  plant  that  was  installed  there  was.  so  \ery  unsatisfactory  that 
it  wasijiiickly  superseded  !>y  a  modern  mechanical  tiller  |.lant.  This 
mechanical  type  of  lilter  hail  a  very  mode-t  origin.  It  wa-  first  used 
down  in  the  Maine  wood-,  in  the  paper  mills  for  taking  out  sawdu-t 
from  the  river  waters.  The  water  is  passed  through  about  K>  times 
i-t  as  throuL'h  the  other  type.  These  sand  In-ds  are  put  in  small 
tanks  and  they  are  cleaned  not  by  scraping  oil'  a  -urface  depo-it.  but 
by  haviiijj  water  forced  up  from  below,  and  the  whole  sand  bed  is 

'cd  in  that  way  to  a  point  where  it  i-  substantially  clean. 
Mr.  I'.'wu.i..  That  is.  you  let  it  run  for  a  time  and  then  reverse 

irrent  and  drive  the  stuff  to  a  point  where  it  passes  off  ? 
Mr.   I'i  i.i  i  i:.    Ye.-:  into  a  drain. 

Mr.  P..W  i  i.i  .  That  i  •oii-umes  a  lar«re  portion  of  water,  does  it  not? 

Mr.   Fi  i.i  ii:.   It  run-  from  •_'  to  :'.  per  cent  usually.     I  would  state 

that   these  mechanical  filters  air  operated  through  the  aid  of  a   little 

of  alum  in  the  water.     This  artificial  OOAffUJfttioB  prices.-  which 

facilities    the    removal    of    impurities    from    the    water    resembles    in 

i    the    little    sticky    film    of    organic    matter    which    forms    itself 

nd    the   grains  of  sand   in   the   older  or    Knirlish   types   <>f  filter. 

That    pro.'e--   ..f  artilicial  coairulat  ion.  used   with   mechanical    filters. 

ma-  i  her  the  particles  in  suspension  a  jjood  deal   like  the  way 

the    white  of  all  e«r<_r   will   clarify  turbid   coffee. 

I>r.   STASKEI  !iairman,  may    I    a-k    Mr.   Fuller  to  explain   a 

little  more  in  ill-tail  his  answer  to  uue-tii'ii  No.   I  (     In  an-werini:  that 

ation,  Mr.  Fuller,  do  you  consiiler  it  safe  to  discharge  crude  - 

into  water-  that  are  u-ed  as  a  source  of  municipal  supply?      You 

:    that    you    would    allow    the   discharge   of    water    within    certain 

limit-      (    MI  you  define  a  little  more  clearly  what  you  mean  by  that? 

Mr.    Fi  MM;.    I    will   try  to  p-t   to  that    in  connection   with   -ome  of 

other  i|iiestions.  if  that  is  a  fair  response  now. 

Mi      I'-WIM.    \V,     \   ill   allow    that    matter   to   remain    in    aU'vance. 
iiest'i.,! 


Ill    \\:it.T\\a\-    u  !•••'•     -,.in».   |Hi|lllti<ill    is    |l,e\  Itnhle    mill    \\liefe    \..|iiuu-    is    siH'h 
thill  -lilt,    i!"    \"H    ..  .11-1.  ler    that    l 

,   l.v  dilution  re|.re-ent>  :i   natural    i-.-.'UP'e  anil  tluit  \\w  iitlli/.ntioii  <if  thi- 

ll    —2 


18  POLLUTION   OF  BOUNDARY  WATERS. 

resource  is  justifiable  for  economic  reasons.  provided  that  an  unreasonable 
burden  or  responsibility  is  not  placed  upon  any  purification  plant  and  that  no 
other  menace  to  the  public  health  is  occasioned  thereby ': 

There  is  considerably  dubity  about  this  unreasonable  burden  in 
my  mind,  but  you  can  wrestle  with  the  question  to  the  best  of  your 
ability. 

Mr.  FULLER.  My  answer  is  that  I  do  consider  that  proper  sew- 
age disposal  by  dilution  represents  a  natural  resource  and  that  the 
utilization  of  that  resource  is  justifiable.  The  whole  kejrnote  of  the 
proposition  is  a  matter  of  keeping  that  burden,  or  responsibility, 
where  it  belongs. 

Mr.  I'OWF.LL.  That  leads  us  to  a  definition  of  what  unreasonable 
responsibility  is.  There  is  a  specific  question  there,  is  there  not?  I 
think.  Mr.  Fuller,  that  question  5  has  been  gone  into  quite  fully. 
Now  we  will  take  up  question  6.  Here  is  something  that  kings  and 
prophets  waited  for  but  never  found: 

What  do  yon  consider  to  lie  an  unreasonable  burden  to  place  upon  the  bac- 
terial-purifying capacity  of  a  modern  etlicient  water-purification  plant? 

Mi-.  I-Yi.i.KK.  I  have  given  some  thought  to  framing  an  answer 
which  would  be  lined  up  to  the  methods  of  the  laboratory  man,  the 
bacteriologist.  And  I  know  personally  quite  a  number  of  filter 
plant.-  where  the  volume  of  sewage  in  the  raw  water  is  fully  as  much 
as  it  ought  to  be,  and  yet  those  filters  seem  to  give  a  thoroughly  re- 
liable public  water  supply.  The  test  for  B.  coli  is  made  quite  a 
feature  of  the  work  of  this  commission,  and  if  the  occurrence  of  B. 
coli  in  the  raw  water  is  found  in  1  c.  c.  samples  to  be  100  per  cent 
of  the  time,  you  get  to  a  point  where  the  water  becomes  bad  from 
the  filter  superintendent's  viewpoint.  I  want  to  make  it  plain  in 
this  answer  that  you  can  get  a  raw  water  much  worse  than  that 
and  still  not  get  into  trouble.  Probably  difficulty  would  not  arise 
with  a  good  filter  plant  well  operated,  when  the  raw  water  showed 
in  one-tenth  c.  c.  sample  positive  B.  coli  results  50  per  cent  of  the 
time.  Where  it  is  advisable  to  begin  to  apply  chemicals  to  sterilize 
a  sewage  entering  the  stream  forming  that  raw  water  supply  is  a 
thing  that  brings  up  questions  of  policy  that  it  is  hard  for  me  to 
speak  of  in  a  very  concise  way.  But  my  general  answer  is  that  we 
ran  safely  take  a  raw  water  which,  as  a  yearly  average,  would  have 
in  100  cubic  centimeter  samples,  say,  roughtly.  500  B.  coli,  or,  in 
other  words,  the  rough  limit  I  place  at  water  showing  in  one-tenth 
samples  positive  B.  coli  results  in  50  per  cent  of  the  tests.  That 
'lelinite  and  responsive  an  answer  as  I  can  make. 

Mr.  Powr.i.i..  You  think  that  would  be  the  limit  of  burden  to  throw 
on  a  purifying  plant  '. 

Mr.  V\  i  MI:.  I  think  the  plant  could  handle  a  water  much  worse 
than  that,  but  I  believe  that  the  limit  should  be  kept  conservatively 
low.  I  think  it  is  in  that  general  neighborhood  where  I  would  want 
to  draw  the  line.  There  may  be  evidence  that  I  do  not  know  about 
that  would  lead  others  to  consider  the  matter  differently,  but  from 
what  I  have  been  able  to  gather  together  as  to  records  of  filter 
plants  with  which  I  am  familiar;  that  is,  the  approximate  standard 
of  analysis  to  show  the  upper  limit  in  amount  of  pollution  in  the 
unpurified  water. 

Mr.   POWELL.  Taking   an   upper   riparian   city   whose   sewage   is 
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thrown  into  the  river  which  is  the  source  of  water  suppl\  for  !••  \\.-i- 

nan  comiuumt  if-.  you   \\ould  ,-av  that   the   \\ater  should   pa- 
tho-e  |o\\er  riparian  communities  with  not  CM  tiding  this  degree  of 
pollution  which  you  have  referred  to? 

M:     I-' i  i  in:.    I   think   it   would  In-  de-irablc  to  make  tin-  treatment 
of  i  'in.-  in  a-  an  actual   uorking  part  of  your  program 

if  nrc,|  t   the  raw   water  supply  of  the  h>\\er  community  to 

thi 

1'.. \\iii.  \<>n  >po|<e  altont  in  unrea-onable  burden.  What  is 
the  effect  of  throwing  contaminated  or  polluted  water  upon  a  plant? 
Would  ii..;  nn  amount  of  ba<-tet  ia  pass  through? 

Mr.  I-'i  i  i  i  i:.  Ye-:  the  filt»  r<  are  not  germ  prooi'.  When  u-ed  in 
connection  \\ith  -terili/.ation.  -uch  as  hypochlorite  of  lime,  they  are 
reliable  as  germ  removers  to  a  higher  limit  :  but  even  at  best  the\ 
not  absolutely  fool  proof  or  germ  proof,  ami  it  is  to  guard  against 
the  effect  of  occasional  accidents  that  you  would  desire  to  keep  some 
limit  in  pollution  of  the  raw  water  rea-onably  well  in  hand.  I  am 
my-elf  -i  pretty  -tn.nir  belieser  in  having  a  good,  efficient  manage- 
ment "t  \\ater  filter  plants  and  in  earlier  years  thought  that  money 
mi^'lit  be  better  -pent  to  get  a  water  supply  twice  filtered,  rather  than 
to  put  a  ccitain  portion  of  the  public  funds  into  a  water-filter  plant 
and  a  certain  portion  into  a  .-e\\  age  treatment  device,  lint  since  t 
relatively  e -ononiical  means  of  sterili/ing  sewage  have  come  to  the 
fr<  nt.  and  screen-  and  -edimentation  basins  are  found  to  be  easier  to 
build  and  cheaper  to  operate  than  was  formerly  the  case,  I  have  modi- 
mv  views  s<  mewhat.  although  T  am  still  a  firm  believer  in  water 
filtration  and  in  good  management  of  such  a  plant. 

Mr.  1'. -v  i  i  i     A-.  I  understand  it.  no  promise  of  filtration  can  guar- 
absolute  immunity  from  bacteria? 

Mr.  I  i  i  M  i..   It  is  hardly  possible  to  get  an  absolutely  sterile  water 
e\ery  minute  of  ,  \t  i  \  day  in  the  year  from  any  filter  plant,  but  it  can 
be  approached  ouite  nearly  now  that  we  have  these  sterilization  ar- 
•  help  out  the  filters. 

Mr.  Ton  MI..   What  is  the  effect  on  health  of  the  use  of  these  chem- 
U  it  an  effect  that  i-  worthy  of  taking  notice  of  at  all? 

\;       I   i  i  i.i  i:     No;  it  ha-  no  effect  that  can  be  detected. 

Mr.     I'""      i  !        \othilii:    deleterion-  '. 

Mr.   I-'i  i  .M-  been  a  good  deal  "f  -cut  iniental  objec- 

tion to  the  r,-e  of  Milphate  of  alumina,  but  I  do  not  believe  it  has  any 
ill. 

Mr.  1'owi  i.i .  The\  an-  i><  th  purifying  agents,  -ulphate  of  alumina 
and   hypochlorite.  but   thev   are   for  dilVerent    purpo.-e>.     One    i-   for 
nid  the  other  is  for  the  killing  <-f  germs? 

Mr.   I-'t  ii  i  i:.    Yes. 

Mr.  Tou  ii  i  .   Speakini:  •>*'  both.  'ia-  either  <  ne  any  deleterious  effect 
up.  11   he.ilth  '. 

Mr.    I'l  i.i  i  i:.    \ 

Mr.   1'. .\\iii..    lint  they  have  an  effect  on  making  the  \\  u.-r  -«-me- 
\\  hat   d:. -agreeable  if  ux-d  to 

Mr.   I-'t  i  i  i  i:.    ^  «•-:  that  i^  M.  in  regard  to  the  hypochlorite  of  lime 
or  liijiiid  chlorii  me  of  our  \-  our  seaboard  St 

there  i-  now   and  then  a   p.  --ibilitv  of  quantities  reaching  the  \\ater 
in  ezoeflci  of  that  which  could  be  decomposed  or  absorbed  by  the 
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^ranic  matter  in  the  water.  The  excess  give*  a  taste  which  is  notice- 
ably objectionable.  Sulphate  of  alumina  is  decomposed  by  the  lime 
and  magne.-ia  in  the  water.  It  so  happens  that  the  amount  of  lime 
and  magnesia  in  the  water  of  the  (Jreat  Lakes  *ystem  is  such  that  it 
would  decompose.  I  should  say,  10  times  as  much  sulphate  of  alumina 
as  there  i-  ever  any  need  of  using,  so  that  the  risk  of  having  any  un- 
decompo.-ed  -ulphate  of  alumina  reaching  the  water  consumers  would 
be  very  remote. 

Mi'.  POWELL.  Generally  speaking,  which  is  the  more  economical,  to 
purify  your  water  by  chlorination  at  the  intake  or  to  purify  the 
*ewage  discharge  '. 

Mr.  l-'i  i.i.i  i;.   It  is  cheaper  to  purify  the  water  at  the  intake. 

Mr.  I'OWKLI..  And  that  effect  would  be  emphasized  according  to 
the  amount  of  dilution  there  was  to  the  waters  of  the  stream  to  which 
the  sewage  may  enter? 

Mr.  Ft  I.I.KK.  I  think  that  is  true  as  a  general  proposition,  but 
there  may  be  some  exceptions  where  you  would  perhaps  have  to 
apply  filtration,  if  I  gather  your  point  correctly.  But  to  get  back 
to  the  thought  that  I  tried  to  bring  out  before — I  believe  that  when 
the  load  or  unreasonable  burden  is  over  500  B.  coli  per  100  c.  c.  in 
the  raw  water,  I  would  be  disposed  to  say  that  I  would  Avant  to  have 
-nine  treatment  of  the  sewage,  or  if  such  treatment  had  been  in  ef- 
fect for  some  time  I  should  be  disposed  to  consider  means  of  purify- 
ing the  *ewage  to  an  extent  greater  than  had  been  the  practice  up 
to  that  time  ( 

Mr.  POWKLL.  Take  Question  No.  7: 

Wluit  <!<>  you  consider  to  be  ;ui  unreasonable  responsibility  to  place  upon  a 
modern  ellicient  \\ater-puriticarion  plant  V 

That  is  general.  You  say  you  are  not  limited  to  bacterial  purifi- 
cation. 

Mi-.  FILLF.R.  I  Avould  be  disposed  to  hold  that  to  the  bacteriologic 
*ide. 

Dr.  McL.\i  liin.iN.  I  think  it  was  intended  to  be  on  the  bacterio- 
logic side.  The  responsibility  is  the  requirement  of  such  a  work  to 
lie  done  every  day  in  the  year.  Xow.  plants  can  take  care  of  a  bur- 
den that  may  be  an  excessive  burden,  but  to  ask  them  to  do  that 
«-very  day  in  the  year  constitutes  an  unreasonable  responsibiliy. 
There  is  a  slight  difference  between  an  unreasonable  responsibility 
and  an  unreasonable  burden.  Filter  plants  are  subject  to  ordinary 
human  error.-,  so  that  the  responsibility  is  enormous  on  a  plant  that 
i  king  care  of  such  a  raw  supply,  and.  as  Mr.  Fuller  says,  doing 
it  e\ery  day  in  the  year. 

Mr.  I'OWKI.L.  Or  there  may  be  the  large  margin  of  safety,  to  u<e 
the  language  of  engineer-  '. 

Dr.  .M«LAUOHLIN     \< •-. 

Mr.  Ft  1.1.1  i:.  The  men  who  have  been  down  through  our  Southern 
State*  and  have  seen  tho-e  muddy  or  swampy  waters  must  all  feel 
that  the  sewage  pollution  aspect  is  not  so  strong.  It  does  not  make 
the  demand.-  upon  the  operating  men  that  the  rapidly  changing  con- 
ditions of  the  muddy  stream  do.  Something  of  that  sort  would  ap- 
ply here  in  New  York  with  our  eroton  water,  where  the  water  has 
a  vegetable  tiiiov.  1  believe  in  having  filter  plants  well  equipped  with 
laboratories  and  workingmen.  perhaps,  to  a  little  greater  extent  than 
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hi     \1    I.    Chilli  think-  I  do.  <>r  what  In-  would  formulate  M  a  a 

representative  operating  schedule   from   uhat   In-  see-.  in   xi-ilmiT 

.-itie-   alon::   the-e   international    boundary    \\ater-.      K\en    in 

.[  les-  tl:  'i  populat  KM  ly  in  towns  of  tlmt  size 

ami    greater.    I    think   then-   ha-   been    no   instance   when-    I    have   not 

I    work-  that   <lnl   not   provide   for  laboratories,  and    I    believe 

there  -hould    alvvav-   In-   a    man   competent    to   make   analyse-   on   the 

ground.     <M  .  in  these  larger  citie-  where  we  have  liail  to  pro- 

\  id<  -oftenini:.  not  only  is  tin-re  a  competent   laho  -laff, 

hut   tho-e  laboratories  an-  manned  -J  1   hours  in  the  day.     Tl. 

competent  technical  man  put  on  tin-  niirht  shift. 

Mr.  I'ovviii..  Thai  -ui:i_rest-  another  factor.  \\'ith  Ntped  to  the 
men  who  are  running  the  plant-.  >hoiilo!  they  U-  >kille<l  men.  <»r  '-ould 
\on  pick  up  any  man  ami  charge  him  with  >u«-h  iluti< 

Mr.  l-'i  MM:.  Kilt«T  attendant-  an-  a  -ort  of  -elected  lahorer>  that 
are  usually  picked  up  from  the  contractors'  forces  around  the  joh> 
durinir  con.M  rm-tion.  They  aiv  u.-ually  paid  from  Si'.ti  t<>  >-u  ,-i  month. 
The  laboratory  men.  of  coiir-r.  ird  more  money  than  that.  Hut  I 
have  lx>en  alwa\>  de>ii'oii-.  if  I  could  do  so.  and  ha\e  a-  a  rule  been 
ablt-  to  brill-:  about  this  >tyh-  <d'  an  orjinni/atiou  :  that  is.  put  a  man 
in  charge  of  the  plant  and  havi-  him  a  laboratory  man.  It  is  not 
al\\ay-  the  ca-e  thai  it  work-out  in  >uch  a  way  that  you  can  <_rct  hold 
man  who  will  have  the  laboratory  or  scientific  knowledge  and  at 
the  -aine  time  have  the  gumption  to  get  along  with  the  laborers:  but 
that  is  the  thing  we  strive  for  in  my  office. 

Mr.  <ni\\.  \Voiild  you  consider  it  right  and  proper  for  us  to 
allo\\  a  town  up-tream  to  pour  it-  -ev.  aire  into  that  -tream.  thus 
atl'ecting  the  town>  lower  down,  and  force  the  towns  lower  down  to 
put  in  a  tiller  plant.  e\en  though  they  could  successfully  do  that: 
or  ouirht  \\e  to  re<|iiire  the  town  up-tream  to  filter  its  water  so  as  to 
make  a  less  burden  on  the  town-  Inflow?  In  other  words,  for  ex- 
ample, should  Buffalo  be  allowed  to  empty  its  sewage  into  the  river 
If  to  almost  de-troy  the  water  at  Tonawanda?  In  justice,  ought 
we  not  to  require  ihoe  t'ellou-  to  purify  their  \\ater' 

Mr.  Ft  i  i  i  i:.    I'lc-m  the  standpoint  of  eipiity  th;it  might  be  so,  but 

•8  a  practical  proposition   Buffalo  lieing  so  much  larger  than  Tona- 

\\amla.  i  MM-  would  be  -o  «:reat  that  they  could  better  all'ord  to 

-ell  the  water  from  the  Bull'alo  city  mains  to  Tonawanda.     If  there 

0  nuisaiK-e  in  th-    \.    L  t\--,\    IJixer.  and  if  the  town-  in  the  lower 

\alley   there   .-an    ^et    water   which    would   not    overtax  seriously   the 

filter.  I  believe  the  treatment   of  the  MWOfli  -hould  be  compa  rat  i  vel  \ 

'I.     It  miirlit  be  screen  iiii:  or  -ouie  -terib/.ation. 

Mr    '  ng  at   it    from  the  standpoint  of  the 

treaty,  which  refers  in  pollution  that  extends  across  the  boundary, 
the  pollution  which  i-  created  in  the  1'nited  States  and  extends  to 
Canada,  or  \  ice  \er-a.  \Ye  ha\«-  nothiiii:  to  do  with  the  pollution 
which  an-e-  in  Buffalo  and  affects  the  water  that  Tonawanda  t;i 

Mr.  I'""  i  M     \Ve  will  now  take  up  question  8. 

\V'iiil«l    \nii    •••Hi-ii|er    it    |.n.|M-r    ami    :nl\i-al>le    t..    |.ennit    the    .11-.: 

••llllleMl*    Illliler    |ipi|MT    fe-tl'i.|i\e    eolltrnl    Up    tn    a    |M»ilit    \v  ! 

tlie  .  iMillntlnii  tliil  imt   !ni|Mis«>  an  iinrea-.-naMe  Imnlen  <>r  re-|M.nslhlllty 

ti.>.i  |>lnnt-  i»f  puhh 


I  -uppo-e.  Mr.  I-'uller.  \\  e  could  glean  your  an-wer  from  what  you 
have  alreadv  sail!  '. 
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Mr.  Fi  I.I.KI;.    "» 

Mr.  POWELL.  But  you  would  have  the  discharge  purified  to  500 
B.  coli  per  100  c.  c. '  ' 

Mr.  Fri.i.K.i;.  In  that  general  neighborhood.  I  perhaps  ought  to 
suggest  that  these  figures  are  not  as  precise  as  they  may  seem  to  a 
reader  of  these  records,  or  as  I  may  state  them.  I  do  not  want  to 
be  thought  to  have  moiv  knowledge  than  I  have.  I  do  not  think 
anyone  can  answer  that  question  in  very  precise  terms.  I  am  just 
forming  a  general  judgment  based  on  my  observation  at  many  places. 

Dr.  M<  L\i  »;nux.  1  quit*-  airree  \\itli  Mr.  Fuller.  I  do  not  believe 
anybody  can  say  exactly  and  in  precise  terms  what  constitutes  an  un- 
reasonable burden  on  a  h'lter  plant:  and  I  think,  in  view  of  that  fact, 
that  our  margin  of  safety  should  be  an  ample  one.  It  is  conceded 
that  bad  river  waters  can  be  treated  and  made  into  safe  water  sup- 
plies, but  many.  I  think,  are  accepting  those  conditions  because  they 
••i  iv  inevitable.  In  the  Lakes  we  have  these  great  reservoirs  of  com- 
paratively pure  water,  and  I  think  we  should  keep  them  as  they  are 
at  present.  I  believe  that  it  would  be  better  in  speaking  of  the  mar- 
gin of  safety  to  have  a  raw  water  of  about  100  B.  coli  to  100  c.  c., 
rather  than  :.()():  but  I  quite  agree  with  Mr.  -Fuller  that  it  is  not 
possible  to  fix  that  point  precisely.  You  might  argue  one  figure  just 
as  well  as  the  other.  I  rather  lean  to  the  lesser  figure,  in  view  of  the 
fact  that  we  have  relatively  pure  water  to  begin  with  in  these  basins. 

Mr.  I'owr.i.i..  With  due  regard  to  the  ample  margin  of  safety,  what 
purification  would  you  say  should  be  imposed  upon  the  upper  ripa- 
rian community  in  respect  to  its  sewage? 

Mi.  Fi  LLER.  If  I  gather  correctly  this  question  Xo.  8  in  its  sig- 
nificance. I  will  go  back  to  my  answers  to  some  earlier  questions,  and 
.-ay  that  1  believe  there  should  be  set  under  way  means  to  keep  all 
this  sewage  treated  to  a  minimum  extent.  But  I  can  see,  of  course, 
the  lack  of  logic  if  you  allow  the  water  supply  end  to  control  and 
if  you  do  not  overburden  the  raw-water  supply  of  the  lower  city  in 
that  it  might  not  be  necessary  always  to  have  any  sewage-treatment 
works  in  the  upper  city.  I  can  see  how  a  small  town  might  dis- 
charge -e\\age  into  a  river  where  there  would  be  a  city  below  drawing 
its  water  supply  from  that  river,  and  where  there  would  not  be  any 
overburdening  or  overloading  of  the  water-filter  plant  of  the  lower 
city  due  to  the  crude  sewage  of  the  small  town  above.  I  am  speaking 
of  that  apparent  inconsistency  in  my  answers  to  earlier  questions  as 
I  believe  there  should  be.  as  1  said,  restrictions  upon  the  discharge 
ire  in  practically  all  cases.  I  am  speaking  of  that  in  the  line 
of  its  taking  not  months  but  years  in  getting  these  movements  under 
way. 

Mr.  POWELL,  With  proper  regard  to  an  ample  margin  of  safety, 
what  would  you  say  would  be  the  condition  in  which  the  water  of  the 
lower  riparian  community  should  reach  the  intake  ( 

Mr.  Fi  i  in:.  That  bacterial  test  of  500  B.  coli  per  100  c.  c.  of 
water. 

M  l'<.\\  i  ii..  Is  that  in  your  judgment,  however,  an  ample  margin 
of  safet 

Mi.  I  i  IMI:.  I  think  it  is.  taking  seriously  as  I  do  the  necessity 
of  building  water-filter  plants  in  a  careful  way  and  operating  them 
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ill  ;i  careful   \\:iy.  ami    1    U'lle\c  ill  technical   -  :i  of  tho-e  filter 

phi'  dly  stated. 

The    <   ii  \n:\i  \N.   <  M-nlleim-n.    \vc    \\ill    MM\\     lake    a    re. -evs    until    '2 

o'eta 

I  I  i:    l;l  i  I  v>. 

•lant     1"    the    taking    "I"    :  I  he    cominl-Mon    met     at     _ 

o'clock    |>.    III. 

The  (  II\II:M\N.  (ieiitlemen.  \\e  will  now  proceed  with  tin 
animation  of  Mr.  Fuller. 

Mr.  l'"\\  i  i  Mr.  Fuller,  we  will  next  take  up  question  \ 
which  is  a.s  folio, 

If  ll,-  nrlian  s»-\\:e_e   ua-  -.iillii'i.-nt    111  render  tin-  raw   \\. 

tin-  intake  in  i|i|exii.i!i  ..I'  v-ii-li  a  i-lianiri.-r  :i<  t»  impii-i-  :ui  unrcasinialilr  l>uril«Mi 
IT  n»s|Miii>iliility  ii|H>n  tin-  \\nirr  puritiration  plant,  would  ymi  i-mi^iili-r  that 
sewuL'f  trfiitliii'iit  liail  lui'ii  i-an-'i'il  fir  ••imir_'li  wlu-n  tlir  ili'-n-i'  nf  |M>llution  at 
tin-  int.-r  •  ''iiciMl  IM-IMW  tliat  wliich  ci>n<t itufi-^  an  unri-asniiatili-  Imnlfti 

~|Minsil»ility   upon  tin-  water  pnritiratinn  plant  V 

Mr.  I-'i  i  i  IK.  !  will  aii.-wt-r  that  l>v  -ayinjf  yi-.  It  ln-romes  almost 
a  inattrr  of  lo«rir.  a>  I  look  at  it.  If  tin-  last  part  of  the  question 
ivlatr-  t-.  .•«.rr»-rt  prcinisus.  tlu-n  tin-  affirmative  dfilm-t  ion  almo>t 

f(»ll"  neoeaaftiy  M'i|iicnce. 

Mr.  IN. \\iii..  A;-.'  thi-i-f  any  <iiicsti<>n>  that  any  of  you  p-iitlrnicri 
\\i-h  to  a^l<  with  r«-«ranl  to  that  matter? 

Dr.   -  i      I    u'uhl   like  to  a-k   Mr.    Kullt-r  whether  or  not  he 

itli  tlu-  fact  that  fn-h  »e\\aur«-  shoiihl  lie  looked  upon  as  more 

daiiL'erous  than   remote  >e\\a«re.  that   i>.  >e\vap-  that   has  l»«'en  in  the 

fcer  for  a  lon^r  time '. 

Mr.   I'l  i  in-.   Other  thiiiii.-  l>ein«r  e«|iial.  that   is  so.  because  d: 

OS  do  not  iiMiltiply  in  water  l»ut  pro«.n-e»ively  and  Lfradiially  die. 
BO  that  the  older  and  more  remote  the  pollution  is  the  le>-  i-  the  po- 
tential danger  to  health. 

I>r.  Si  \I;M  v.  In  \  iew  of  that  agreement  and  seeing  that  the  com- 
mi.— ion  i-  confronted  \\ith  (pu-stions  ie!atin«r  to  fre>:  e  in 

nearly  every  instance,  would  that  tend  to  induce  VOM  to  modify  your 
-tan.lard  which  you  have  laid  down,  namely.  500  B.  coli  in  1«'"  , 
of  the  raw 

Mr.  I-'i  i  I  have  really  taken  that  into  account,  having  in 

mind  where  I  lived   for  live  year-  in  the  Merrimac  Valley,  that   the 

only   al>out    s    mile-    remoxed    fn-m    the    Lovi-11 

That   i-  really   fre-;  \nother  -trikinir  illustration 

that    i-  similar  in   its  scope  and  relationship  is  that   01  the   Alliany 

intake  in.-t  below  the  -e\\er>  of  Troy.     I  had  in  mind  tl:-  |><»- 

lution   iii  an-.\\erin«r  that  (piestion. 

I)r.  MI  L\i  «.IH  IN.    hid  you  take  into  account  al-.>.  Mr.  Fuller,  the 
•  >f  hx  droclorite  a-  at:  adjunct  in  etTectiiiLr  the  purification  «'f 

ter! 

Mr.  Ft  I.I.M:.  1  -hould  today,  but  it  i-  a  fact  t!  \\relice  it 

:  U-en  D 

I»r.  M«  L\i  i. HI. IN.  The  roiilt-  at  La\\  rence  >ho\\  that  the  raw 
xxater  \\ithout  it>  u-e  has  breii  of  -uch  a  character  that  tliey  -eem  to 
be  unable  to  cope  with  it  -iiccessfnlly.  . 

Mr.  Ft  i. i.!'i:.  I  do  not  know  the  recent  rence 

\ery  well.  but.  a-  a  broad  practical  proportion.  I  know  that  they 
have  not  had  much,  if  any.  typhoid  fever  there. 
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Dr.  Me  LutiiiuN.  They  have  not  had  any  epidemics,  but  we  do 
not  know  just  how  much  typhoid  fever  they  may  have  had  due  to 
this.  They  have  not  been  getting  a  satisfactory  effluent.  The  point 
J  wa.-  trying  to  make  is  this:  I  believe  hypochlorite  as  an  adjunct 
should  be  something  that  we  should  have  up  our  sleeve  as  an  addi- 
tional factor  of  safety:  that  we  should  not  require  a  filter  plant  to 
handle  raw  water  that  is  worse  than  it  can  care  for  without  hypo- 
chlorite: and  that  we  ought  to  naturally  have  raw  water  of  such  a 
character  that  the  plant  can  take  care  of  it  without  hypochlorite. 
Such  raw  water  I  believe  would  have  to  be  better  than  500  B.  coli 
per  100  c.  c..  although  I  admit  that  such  water  can  be  cared  for  by 
hypochlorite  in  the  effluent. 

Mr.  POWELL.  Have  you  any  observations  to  make  in  reply,  Mr. 
Fuller! 

Mr.  Fn.i.KK.  I  do  not  know  that  that  modifies  my  views  at  all. 
I  think  from  my  observation  my  stand  is  a  reasonable  one,  leaving 
out  the  hypochlorite,  but  while  we  have  that  available,  as  we  have 
..i  the  present  time.  I  believe  it  ought  to  be  used.  There  is  one  thing 
1  would  like  to  speak  of,  and  that  is  some  of  the  capriciousness  that 
may  associate  itself  around  these  B.  coli  tests  that  are  being  put 
into  this  record  as  of  almost  controlling  importance.  In  my  day  at 
Lawrence,  where  we  used  the  determinative  test — I  am  speaking  of 
back  in  1892 — we  found  by  actually  plating  out  samples  of  water  and 
using  full  determinative  tests  we  had  50  or  60  B.  coli  per  1  c.  c.  I 
believe  that  this  water  standard  that  I  have  been  speaking  about 
carries  only  about  one-tenth  as  much  pollution  as  does  that  Merri- 
mac  River  water.  The  city  of  Lawrence  is  very  similar  to  Lowell 
in  many  ways.  It  is  a  mill  town.  Lowell  had  a  ground-water 
supply  introduced  about  the  same  time  as  the  supply  at  Lawrence. 
Those  two  cities  had  a  very  low  death  rate  for  American  cities, 
notwithstanding  the  fact  that  those  operatives  of  those  large  mills 
are  exposed  to  some  extent  to  that  raw  water.  Where  there  is  raw 
water  available  you  can  not  prevent  the  employees  from  drinking 
it  at  times. 

Now,  getting  back  to  the  question  of  B.  coli,  the  experience  at  (  in- 
cinnati,  I  believe,  is  worth  speaking  about  briefly.  During  the  days 
when  we  ran  a  testing  station  there,  1898,  the  water  was  drawn  from 
the  old  intake  adjoining  the  Pennsylvania  "Railroad  yard,  and  there 
were  some  :',-j.  .-e\\ei>  that  discharged  water  into  the  Ohio  River 
alm\e  that  intake.  There  was  also  drainage  from  the  Little  Miami 
Valley,  a  very  populous  area,  entering  the  Ohio  River  above  that 
intake.  \Ye  found  then  by  the  methods  of  testing  for  B.  coli  in  vogue 
that  about  ''»'•  pei-  cent  of  the  1  c.  c.  samples  showed  a  positive  result. 
They  moved  that  intake  *  miles  above  the  old  intake  and  above  the 
Little  Maiinn-c  River,  and  thev  found  in  1907.  before  they  put  the 
filter  plant  in  operation,  that  there  was  a  \ery  marked  improvement 
in  the  quality  of  water  a>  judged  by  its  effect  upon  the  public  health 
of  that  community.  They  found,  according  to  the  test  for  B.  coli 
•iow  practiced,  that  from  85  to  90  per  cent  of  the  1  c.  c.  samples 
showed  a  positive  result,  and  notwithstanding  the  fact  that  the  water 
come-  from  above  all  local  sewage  and  the  Little  Miami  River.  This 
shows  a  capriciousness  in  these  laboratory  results  that  prompts  me  to 
speak  very  frankly  of  that  angle  as  having  a  good  deal  of  significance 
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ill   my   mind,  anil    taking  tlu-   uhole  i|iie-tioii   I  iv   and    h 
little  liit  :i  I'raii  I  that   if  >  •  run  on  the   I  ,  ml 

alone  then-  may   I.e  -..me  likelihood  of  having  tin-   \ieupoint   MM 
\\liat  mi-ju<:  M.nie.     I  believe  further  that  t  he  records  ought 

I  '•   coli  test  does  not  necessarily  mean  even  bacteria 
D  immediate  inte-tinal  content.       That  i.-.  a>  1   understand  it.  ^mr 
mil:*  i  \\ill  respond  to  these  test.-.  ami  I  am  a  little  liit  uncer- 

tain  a-  to   whether  there   ha-   not    I.eeii   too   nun  li   -erioii-nc-.s  placed 
upon   B.  coli  ,|ata. 

POWKLL.    \\'liat    other   te-l-    do   yon    think    should    he    made    in 
aihlition  to  the  l>.  coli  t. 

Mr.   :  •  (  know   of  anything  that  could  he  substituted 

:  a<l\  antage.    Of  course,  the  ideal  thing  to  do  would  be 

to  make  a  te-t  of  the  specific  irenns  of  .liM-a-e,  like  the  typhoid  fe\er 

harillns.     That.  I  helieve.  ran  he  tested  for  with  some  degree  of  suc- 

.  pro\id«-d  thei-e  i>  enough  infection  in  the  water.  Imt   \\ith  the 

exception  of  one  .  i   t\\<»  laboratories.  1  do  not  believe  that  that  test 

is  ever  made.      It  i>  <vrtainly  far  lieyond  the  ><-ope  of  my  experience. 

Dr.  Mi  LAI  i.in  i\.  Do  you  believe  that  the  B.  coli  te.-t  i-  the  best 
index  available  at  present  of  sewage  pollution? 

Mi  .  It  MI  i:.   I  f  theie  are  no  B.  coh  in  the  water,  then  I  thin 
ran  .xjiy  that  that  is  the  strongest  proof  that  you  can  produce  as  to  it- 
i  i|iiality.  either  of  original  purity  or  of  efficiency  of  purification. 

Dr.  MI  L\i  (.111  IN.  In  dealing  with  these  lake  waters  from  one  end 
of  the  chain  to  the  other  is  it  not  rather  significant  that  when  we  get 
the  lake  \\ater  remote  from  serious  urban  sewage  we  find  almost  a 
complete  absence  of  B.  coli? 

Mr.  !-'i  1  1.  H;.  Ye-.  Your  \\.  coli  test,  in  other  words,  is  a  better 
criterion  when  you  are  judging  the  waters  of  the  Great  Lakes  than 
when  you  are  judging  the  streams  inland  or  our  own  interboundary 

IMS. 

Mr.  I'own.i  .  Tin-re  may  be  harmless  bacteria  in  very  large  quanti 
I    iippose? 

Mr.  I-'i  i.i.ri:.   Ye~:  we  know  that. 

Mr.  I'ouii.i..  The  significance  of  the  bacteriologir  test  is  that  it 
determine-  the  conditions  in  which  the  deleterion-  bacteria,  so  to 
speak,  in  i 

Mr.  I-'i  MM:  YeB',  may  exist.  That  is.  it  is  dealing  with  the  po- 
tentiality of  the  -itiiation. 

Mr.  POWMI.  It  determine^  only  the  potentiality  of  injury  to 
humanit  \  . 

Mr.  I-'i  i  i.  Kit.  That  i-  true.  I  wa-  -peaking  a  few  moments  ago 
about  a  de-ire  to  go  on  record  here  as  not  leaving  out  something  by 
\\a\  of  explanation  \\hich  possibly  might  frighten  people  who  read  a 
•  rd  like  this,  if  thi-  i-  e\er  to  i.e  printed.  I  have  seen  recently 
-..me  rather  -triking  illu-tration>  of  where  people  have  gotten 
fi  itrhtened  by  what  they  -uj)posed  to  \w  the  significance  of  B.  coli. 

Mi.  1'..  \\rii.  If  there  are  no  other  questions,  gentlemen,  we  will 
pa-.-  oi»  to  question  No.  10: 

Tnkinu  i'  '""I  Misil    ii    i-  iin|M.-sil,|..  i..  «imtn»l  si. 

the  countryside  due  to  rain  wMhloga,  ete^  li  it  ymir  Dpinimi  timt  nodem  efletaot 

;..n  ]»lani-  eoulil  :nl»-«|ii.Mt«'ly  ro|H»  with  this  f.inu  of  pollution? 


Mr.  Fi  i  in:.  The  answer  to  that  question  is  yes. 
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Mr.  Powi  1. 1..  \Ynere  arc  you  more  likely  to  find  this  large  per- 
centage of  harmless  bacteria — in  streams  that  flow  by  agricultural  or 
rural  lands? 

Mr.  FULLER.  The  B.  coli? 

Mr.  POWIII..   Yes. 

Mr.  Fi  u.i.i:.  I  siippo>e  the  sewage-polluted  water  contains  it  in 
large  quantities,  but  tin-  harmless  members  of  that  group  are  found 
in  tin-  soil  washing.-  of  agricultural  lands.  There  are  some  grains 
which  allow  bacterial  growths  that  respond  to  these  presumptive 
coli  te>t>  in  a  positive  way. 

Mr.  l*m\  T.I.I..   Now.  take  question  No.  11: 

1'mvided  the  discharge  of  uiban  sewage  into  any  part  of  the  (Jreat  Lakes  or 
their  connecting  rivers  is  such  that  an  unreasonable  burden  or  responsibility  is 
placed  upon  a  water  purification  plant,  what  methods  of  sewage  treatment 
would  you  recommend  to  reduce  the  pollution  to  a  point  where  no  unreasonable 
burden  or  res)>onsihility  is  placed  upon  such  water-purification  plant? 

That  is  the  crux  of  the  whole  business,  although  the  answer  is  in- 
volved in  what  you  have  already  stated.  What  method  would  you 
recommend  to  reduce  the  pollution? 

Mr.  Ft  u.Ki;.  I  believe  that  there  should  be  the  screening  of  the 
.-ewage  and  sedimentation  to  remove  the  solid  matters,  which  will 
subside,  and  then,  perhaps,  the  most  important  of  all  is  the  steriliza- 
tion of  the  sewage. 

Mr.  I'OWKI.L.  Reduce  it  down  to  the  standard  that  you  have  pre- 
viously spoken  of '. 

Mr.  Fri.i.K.':.  Yes.  So  far  as  the  filtration  of  the  sewage  is  con- 
cerned I  am  IK  i  so  sure  that  that  is  required  in  many  of  the  instances 
that  you  may  have  before  you.  It  may  or  may  not  be  so. 

Mr.  (ii.Kxx.   In  ordinary  cases  would  the  screening  do? 

Mr.  Fru.KK.  In  a  good  many  cases,  yes;  provided  there  were  no 
Complications  from  the  water  supph  standpoint,  and.  if  so.  I  think 
', li/.ition  should  be  used.  I  think  sterilization  is  the  most  im- 
portant thing  of  all  as  a  general  proposition.  This  question  of 
organic  matter  which  might  be  removed  by  nitration  is  one  that  I 
•"•iiite  with  the  question  of  whether  or  not  it  overburdens  the 
diluting  capacity  of  the  water.  And  I  am  not  looking  at  it  very 
H'riously  from  the  angle  of  influencing  the  filtration  of  the  water 
or  even  influencing  publi'-  health.  The  organic  matter  of  sewage, 
the  dead  organic  matter  as  distinguished  from  the  living  germs, 
ha^  not  any  significance  that  I  know  of,  except  in  a  sentimental  way. 
Of  course,  we  do  not  want  to  take  raw  waters  and  even  subject  them 
to  filtration  and  picture  too  vividly  what  the  history  may  have  been 
"f  that  \\ater.  All  \\  aters  ha  ve  passed  through  t  li<'  history  of  coining 
in  contact  with  fecal  matter.  That  is  true  even  of  streams  in  the 
virgin  fnn-i-  and  <>f  -prings  of  unquestioned  purity  so  far  as  disease 
irerm>  are  concerned. 

Thi.-  -talemetit  may  be  of  some  interest,  and  that  is.  in  the  early 
eighties,  prior  to  the  germ  theory  of  disease,  the  I'nited  States 
Government  had  a  national  board  of  health.  In  those  days  chem- 
i-try  was  the  yardstick  for  measuring  the  pollution  of  water  sup- 
plies.  1  -peak  of  chemistry  now  as  against  bacteriology.  They 
found  in  some  of  those  reports--!  think  it  was  for  the  year  1882 — 
that  if  the  content  of  polluted  waters,  was  measured  in  terms  of 
nitrogen,  carbon,  and  the  other  constituents  of  the  ordinary  organic 
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•>l"    \\aler       it'    lln>-«'    -pedlic    amount       in    tllf    \\atel-    thai     they 
\\ere    \\irkin;:    on    -In. III. I    l.r    repre-ei  une    rich 

found   in   sirxchnine.   which  .11.  a    per-on    would   I, 

ill     .11     otic    dose    -.    mel  hinir    like    half    ;|     ir;|||,,|,    of    the     Water    III 

ord.  •    tin-  amount    c.f   -iiychnine   tliat    \\a>   «:i\eii    for  a    -in-l.- 

medicinal    pnrpi  -e.      It    make-    rather   a    striking   illustration    of 

f  this  prohlem.      I   ha\e  heen  .-peaking  hen-  to  day  ha\inv 
mind  especially  the  danger  coming  from  living  organic  matter.     The 
dead   organic   matter  doe-    not    appeal   to   me   a>  our  of  irival    -i^nifi 
>»'ntinn'iitallv    it     i-    «.f    nnpoi  taiuv.    Init    \\lu-n    it    coin.--    i., 
>p.-n.lin.Lr  lari.r«'  -uni^  "f  uioiM-y   I   \\oiil«l  hoitatt-  ••on-i.|cra!)|y  to\\:n.| 
-i.h-rini:  that  a  \ital  part  of  a  program.     I   i -(-. •<«jt\\/.f  th;it  for  >oni«- 
intt-rioi-   to\vn-   the    liltration   of   -<-\\au«-    i>   important    to    reduce   thr 

MIC  matter,  to  prevent  put  refaction. 

M  ••    l'»\\  i  i  i  .    I  -  u  aler  a  mean-  of  t  ran-p'Ttat  ion  of  uerni-  of  other 
/yinotic  di>ea-e-  a-  \\ell  a-  typhoid   fe' 

Mr.     l-'t  i  i  i  i:.    ^  e-  :    .lysenterv    and    Asiatic    cholera    are    con-pjcii- 
oiisly    \\ater   home.      Tiie   rh:iii^in«r   fl'olii    an    impure   to   a    pure   \\ 
-ii|»|)ly   a l-o  affect-   the  death    rate  of  the  town   Ity   mean-   other  than 
typhoid   fe\er. 

Mr.  I'ou  i  i.i  .    We  will  n«  \\  take  the  la-t  «|iie-tion  : 

I     .'ii  if  \\:iter-puriflmti<>M  Jilant^  properly  constructed  ami  eHiciently  <>|x»rnted 
i-\i-'i-«l    in  all   intiiiii-ipalitii's.   do   \  011   con-iiler   that    iinliscriniiiiate  di>K-liarpe  of 
•  I-  slioiild  lie  permitted  V 

Municipalitic-.    .  f    cotir-e.    mean-    i-oinmunities    horderiiiii    on    the 

Mr.    I-'i  i  i  ri:.    I    am    inclined    to    think    that    it    would    not    make    a 
it   deal  of  difference  -o  far  a-  the  municipalities  are  concerned  if 
they    had    sufficient    water-purification    plants   whether   the   di-charire 
•  f    BBWage    from    the    vessels    i-    practiced    or    not.      I    helieve    that    a 
it   deal  «  f  care  -holtld  he  e\e!ci-ed  ill  having  \e--e|-  supplied   with 
ter  iu  p<"  iialitv  that   is  ahove  reproach,  and  that  the  indis- 

criminate takinir  «•!'  water  l»\  \e«.>el-  i-  .-omethiiiLr  that  oiiL'ht  to  he 
-top|ied.  Theic  is  -till  another  aiiirle.  anil  that  i-  the  ijiiestion  of 
\\hether  th.  .U  doe-  in  t  make  it  rather  dani_reroii-. 

perhap-.    an  und    Dathlnff    heache-.       I    have    heard    that    matter    di- 
<-iis-ed   rather  -eri«  u-lv.  Init   more  particularly  as  regard-  city  -« 

thelii-ehe-.       It    !i:i-    also    1 11    .li-i'lls-ed    from    the    aili_rle    of    what    the 

of   the    \e--eU   Illiirht    do    ill    a  tf'ect  ill.::   [(llhlic   health    at    Keache-. 
hut  that    i-  a   pretty  -mall   matter  it   -e-.-m-  to  me  in   pre-ent  e\  ideiu-e. 

Mr.    IN. \\iii.    \\'hat    yoiild   yon    -ay    with    rej_rard    to   the   discharge 
ua^'e  fr«  m  \e--el-  at  the  intakes  of  these  connecting  river-' 

Mr.    I- i  i  i  i  i:.    I   do  not    think   it    i-  a   doirahle  thin«r  to  do:  hut   if 
water  -ilppl.V   is  \\ell   filtered.   I   do  Hot    helie\e  that    it    should   M'l'i- 
oii-ly  o\.-r!a\  the  capacity  of  the  filter-. 

Mr.    POWELL,    Have    you    any    information    a-    to    the    <|iie-tion    of 
-«  \\  ,,>al    from    the    \  e— els    in    ihe   (ireal     Lakes   and    their 

ne.  t  mi:  ri\  ••!•- ' 

Mr.  I-'i  1.1  i  i:.    I  knou  it  is  <|iii!  ~ir. 

Mr.    !'  It    appean    bom   the   report    of  the   -anitar\    cxpert- 

that  the  steamhoat  population  on  th.  -  and  their  conneot- 

Hi":  ri\er-  in   !"!•_'  WM  *  methiiiL'  OV6T   I"1.' BOja]&      \\"oul«l  that 

indiscriminate  disposal  of  the  -e\\a«_'e  oi  •  ryin«:  a  popula* 
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lion  of  that  magnitude  seriously  a  fleet  the  purity  of  the  waters,  ID 
your  judgment,  especially  in  the  connecting  rivers? 

Mr.  I'l  1.1.1:1:.  It  might  be  a  factor,  but  I  never  had  considered  it 
conspicuously  BO. 

Mr.  Pow  M.I..  Had  you  considered  it  from  the  standpoint  of  the 
regate  of  the  steamboat  population? 

\1  1  i  i.i.i  i,.  Not  by  the  aggregate.  I  have  studied  it  pretty  care- 
fully in  connection  with  conditions  at  Chicago,  where  there  is  no 
filtration  plant  and  where  three  out  of  the  four  intake  tunnels  have 
their  water  -ent  to  the  consumers  even  without  hypochlorite  treat- 
ment. 

Mr.  POWKLI..  The  steamboat  population  of  Lake  Michigan  at  Chi- 
cago is  comparatively  small  to  that  which  passes  through  these  more 
.•ted  areas  of  water  connecting  the  Great  Lakes. 

Mr.  I-'i  I.LI.I:.  Probably  that  is  so.  but  I  am  speaking  from  the  Chi- 
cxperience  viewpoint. 

Mr.  POWELL.  1  understood  you  this  morning,  Mr.  FULLER,  that  in 
purifying  water  and  taking  one  community  with  another,  it  aver- 
aged about  30  cents  per  capita. 

Mr.  FULLER.  Thirty  cents  to  forty  cents  per  capita  per  annum. 

Mr.  POWKI.I,.  Take  water  that  is  free  from  the  solid  particles.  Of 
course  there  would  be  a  variation  according  to  the  degree  of  water. 
but  what  does  it  take  ordinarily  to  purify  it  by  chlorination ? 

Mr.  I-' i  1.1.1  i:.  It  costs  ordinarily  from  about  10  cents  to  50  cents  per 
million  gallons,  depending  somewhat  upon  the  volume  of  water 
treated  and  the  amount  of  chemical  added  and  the  question  of 
whether  or  not  special  labor  is  required  for  this  purpose. 

Mr.  Pi  i wi  i.i,.  Just  a  supplemental  question  to  that  of  Mr.  Tawney: 
There  is  on  an  average  a  vessel  of  3.500  tons  passing  in  the  Detroit 
Hiver  every  13^  minutes.  Do  you  not  think  that  there  would  be  a 
/.one  or  a  streak  which  would  become  contaminated  and  unfit  for 
drinking  purposes? 

Mr.  Ft  1.1.1:1:.  Surely,  if  the  water  is  taken  raw  from  the  immediate 
path  or  lane  of  travel,  but  the  experience  there  at  Chicago  is  rather 
-triking  in  showing  that  it  is  not  a  tremendously  big  factor. 

Mr.  POWELL.  The  going  traffic  is  on  a  certain  line  and  the  return- 
ing traffic  is  on  another,  especially  with  steamboats,  and  these  two 
/ones  would  be  very  apt  to  become  considerably  contaminated.  That 
would  be  injurious,  would  it  not,  to  the  inhabitants  of  vessels  or  the 
crews  of  vessels  which  take  their  water  raw  from  the  Lakes? 

Mr.  Fn.i.Ki!.  Yes:  T  do  not  believe  that  should  be  allowed  if  it 
could  be  reasonably  prevented.  I  am  speaking  of  raw  water  for 
drinking  purposes. 

Tin-  CM  \IRM.\N.  Mr.  Fuller,  do  you  think  from  the  standpoint  of 
the  health  of  communities  whose  intakes  are  in  the  connecting 
rivers — that  is.  ri\ei>  connecting  the  Great  Lakes  with  the  very  large 
aggregate  «.!'  -teamboat  population — that  the  interests  of  the  public 
!th  require  some  international  regulation  for  the  disposal  of  vessel 
sewage  on  the  vessels  themselves? 

M-  !  ;  i  i  i  i:.  T  can  see  how  that  would  be  very  desirable,  but  if  the 
is  filtered  T  do  not  think  it  is  a  tremendously  big  factor. 

The  CHAIRMAN.  That  is  independent  of  the  effect  upon  the  health 
of  the  passengers  on  the  boats  tnemselvee. 
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\l      I-' i  i  i.nc.    I  do  not  U'liexc  those  passengers  should  !.«•  -upplinl 
with   drinking   water   taken    pr.Miii-' noii-lv    (.lit    of    port.       I    ha\e 
1C    :l    special    -tildv    of    It. 

Thi-  (  II\H:M  e  aware  of  tin-  fact  that  there  have  been 

numerous  and  serious  epidemic-  of  typhoid    fever  on   vessels  due  to 
tin-    drinking    water    \\hich    tin-    vessels    them-ehe-    supply    to    their 

•  MI  not? 
Mr.   !•  i  i.u  i;.    ^ 

I)r.   M>  I.M  'in  !\.    Mi.   duller.  \\oiild  you  not  say  that   it   would  he 

i\    desirahle  tiling  if  the  additional   hurden   on   pla:  uch 

phu  •  d.  could  he  removed :  that  i-.  tin-  hurden  that  is  added  to 

those  plants  l.y  passing  -learners  '.      It   would  In-  a  di-iraNe  tiling  if 

such  additional  hurden  could  he  readily  removed,  would  it  not? 

Mr.    I'liiii..    Yw.   'ii--iral>lr:   lint   wiu-tlnT  the   «ramr   is   \\orth   the 

.  Irornot    I   would  hoitat.  rilfht  now. 

\)\\  MI  L\I«.III.I\.  Is  it  not  a  fai-t  that  a  large  passenger  steamer 
L'oinir  into  Chicago  uses  tin-  waterworks  intake  as  a  stcerinir  point 

add   comes    rather  close  to   it  '. 

Mr.    l-'t  i.i.i  i:.    Yes:  that    is  true. 

Dr.  M<  l.\i  i, HI. IN.  It  i-  also  a  fact,  is  it  not,  that  within  half  an 
hour  of  the  entrv  into  port  nearlv  evervh^dv  iis«-s  the  toilet  on  the 

bod  ' 

Mr.   I-' i  1.1  i  n.    A   Lfreat  many  of  them  do. 

I  >r.  MI  L\i  i. in  .IN.  It  is  also  true,  is  it  not.  that  typhoid  organisms 
in  a  typhoid  earner  are  very  frequently  in  the  urine  as  \\cll  a-  in  the 

Mr.   l-'i  i  1.1  u.   That   i- 

I)r.  Mi  L\i  '.in  IN.  In  view  of  those  facts,  then,  it  would  he  a  de- 
siraMe  thin«r.  if  it  ifi  t'ra-ihle.  to  cut  <  ll  this  added  pollution? 

Mr.  FULLER.  5Tes;  it  '.-rtainlv  would  !)«•  highly  desirahle  if  the 
water  is  taken  raw. 

I>r.     MI  L\I  i. III. IN.    K\»-n     if    the     water     w»-re     filtered     or    treated, 
would  it   not   he  an  additional  safeguard   if  the  raw    water  were  ; 
I  to  that  extent  '. 

\)\.  >I\I:M<I.  Sup |>M-C  laws  were  laid  down  providing  that  the 
Steaini  oat  people  WCIT  not  to  take  the  water  out  of  the  Lakes  which 
wa-  known  to  In-  contaminated.  Do  you  <uppo-e.  Mr.  Kuller.  that 
tho-e  law  v  \\olild  he  respected  ' 

Mr.  l-'i  i .1.1  i:.  I  do  not  know  from  personal  knowledge.  I  imagine 
that  there  mi^ht  l»e  the  takin«r  of  water  from  random  pl:i< 

Dr.  S  I'he  discharge  of  s«'waLre  l>\  hoats  could  IK>  eliini- 

to  a  very  lar«_re  extent,  could  it  not  '. 

M'     I   i  UUB.  Y<  dd  he  eliminated  to  a   \ery  lar.L'e  «-xtent. 

The  ('II\II:MVN.  I  -uppose  you  would  have  to  penali/e  those  who 
violated  any  international  regulation*! 

\l  I  .      I'' I    III!'.      "l 

The  CMAIIIMVN.  It  would  .lepend  upon  the  penalty  and  the  en- 
forcement of  the  law  as  to  whether  or  not  it  could  he  dni' 

Mr.  I'-iwn.i..  Ale  there  different  sdiooU  of  thought  in  re-pe.-t  to 
this  matter  of  water  purification  and  -ewaire  purification  ' 

Mr.  IM  i. in:.    I  presume  there  nre. 

Mr.   I'owji.i.     \          ..u  all  siihstantially  agreed? 

Mr.  I-' i  1. 1. K.I:.  That  is  rather  a  hard  »|Uestion  to  answer.  I  helieve 
that  the  pe<  pie  who  come  most  in  contact  with  thi-  line  of  work,  and 
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know  how  difliriilt  it  is  to  get  funds,  have  rather  a  different  viewpoint 
from  those  who  look  at  it  from  what  might  be  called  a  book  angle — 
an  academic  angle. 

Mr.  I'OWKI.I..  Tlmse  academicians  who  look  at  it  from  the  angle  to 
which  you  have  referred  think  all  sewage  should  be  sterilized  before 
it  is  allowed  to  go  into  a  stream  at  all? 

Mr.  Fi  u.r.i:.   Yes;  or  even  before  it  leaves  the  household. 

Mr.  I'OWKI.I..   Does  that  comprise  a  large  division  of  scientific  men? 

Mr.  Fi  i.i.r.i:.  There  are  quite  a  number  who  belong  to  that  school. 

Mr.  I'OWKI.I..  Who  adhere  to  those  views? 

Mr.  FULLER.  Yes. 

Mr.  I'OWKI.I,.  But  the  percentage  of  the  general  mass  of  people 
who  are  engaged  in  sanitary  matters  would  be  small  who  hold  those 

views  '. 

Mr.  Fi  i,i. KK.  I  think  that  is  true,  so  far  as  concerns  the  people  who 
come  actively  in  touch  with  the  problems  for  the  public  health,  and 
particularly  from  the  financial  or  business  side. 

Mi-.  I'OWKI.I..  Then  it  all  comes  down  to  this,  I  suppose:  That,  like 
the  railroad  principle  of  having  rates  that  the  traffic  will  bear,  you 
want  as  much  purification  as  you  can  get,  consistent  with  the  ability 
•  if  the  people  to  bear  the  cost? 

Mr.  Ft  I.I.KI:.  Yes;  I  think  that  is  a  fair  statement.  I  believe  that 
it  is  possible  to  carry  sewage  disposal  to  a  point  where  it  does  not 
nix  e  a.-  go<  d  a  return  to  the  citi/.en  as  other  means  of  spending  money 
for  the  public  good. 

Mr.  M  AC. i;  ATI  i.  In  the  relation  that  exists  between  America  and 
Kurope  in  the  matter  of  the  treatment  of  water  and  the  treatment  of 
i-v.  where  do  we  stand  in  comparison  with  them?  I  will  go  fur- 
ther: Are  they  further  advanced  than  we  are  on  this  continent?  To 
what  extent  are  we  overtaking  them?  I  would  like  to  have  you  on 
••ecord  with  regard  to  that  feature. 

Mr.  Ft  LLER.  As  regards  water-supply  matters,  I  think  that  about 
_MI  years  ago  the  lesson  which  was  learned  from  the  cholera  epidemic 
at  Hamburg  led  the  people  of  western  Europe — that  is,  Great  Britain, 
many,  and  France,  etc. — either  to  get  ground  water  supplies  or, 
if  they  had  to  use  surface  waters,  to  filter  them  and  purify  them 
well,  unless  this  was  previously  the  vogue.  In  this  country  about  20 
no  is  the  date  marking  the  close  of  a  period  of  about  25  or  30 
years  daring  which  there  was  no  progress  made  at  all  in  the  field 
of  water  purification.  Then  work  was  done  which  resulted  in  the 
successful  use  of  coagulates  and  allotted  muddy  waters  and  stained 
or  colored  waters  to  become  purified.  Mechanical  filters  came  to 
the  front.  I  suppose  there  has  oeen  much  more  actual  progress  made 
in  this  country  in  the  last  do/en  or  1">  years  than  there  has  been  in 
western  Kurope:  but  we  are  still- behind  western  Kurope  as  regards 
quality  of  \\ater  supply,  I  should  say.  if  we  spoke  of  the  percentage 
of  population  on  the  two  sides  of  the  Atlantic  that  had  good  and 

I  HI  re  wal»T. 

•  •\\agc  purification.  -JO  years  ago  there  \\as  very  little 
done  in  this  country  other  than  to  protect  the  watersheds  of  the 
public  \\ater  supplie>  df  \e\\  York  and  Boston.  There  were  several 
liltration  plants  put  in  to  keep  the  pollution  away  from  these 
two  impounded  water  .-upplies  of  these  two  large  eastern  cities. 
There  were  a  number  <.f  little  straining  devices  on  Long  Island  and 
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\tlantic  <  .  Long  Branch  and  generally  g  of 

pleasure  resorts  in  thi>  general   locality       ' 

iwo  groups  Of   American   I-. \\ii-.   I    think    it    i-    tftfe   t«-     aj    that   either 

litigation     <.r    threatened     litigation     explain-     till'  I-     of     alllio-t 

every    sewage  di>po-al    plant    that     vva-    in 

Since  then  tin-  Mat.-  laws  haw  beooou  much  more  strict    There  hah 

been  a  good  deal  of  litigation,  ami  there  has  been  a  good  deal  of  mi 
provement.  hut   it  ha-  not  been  a  very  -triking  record.     I  think  it   i- 
fair  that   the  la.-t   fV\\   years  have  >cen  two  or  three  viewpoint- 

developed  here  among  the  majority  of  men   who  knew  ahoui 
di-po.-^il  affair-  on  thi.-  .-ide  of  the  Atlantir.     One  i.-  that    then 

many  of  our  -tream-  that  show  .-tram  led  .-^.liiU  ami  \  isihly  con- 
-piniou>  matter  of  -cua^*'  origin  on  the  -tream  he«l>.  ami  there  ought 
to  be  ami  niii-t  l»e  a  general  mo\ cnu-nt  to  get  cleaner  rivere.  The 
other  is  that  disinfecting  or  -terili/.ation  will  do  a  irood  deal  toward 
iniprox  ini:  the  puhlic  health  in  its  relation  to  polluted  \\ater  >upplie>. 

<ietiing   l>ai-k    to    Kuropc.    there   are    two    ili>tim1    viewpoint 
ploited  there.     In  <  M-rmany  clarification  of  .-ewage  i>  what  they  are 

r.  Clarification,  line  s'-reening.  and  -terili/.ation  has  been  used 
by  the  Herlin  authoritie- :  that  i-.  wlienever  there  are  epidemics  they 
make  the  re-ervation  that  these  little  settling  basins  -hall  l>e  u.-ed 
for  ili.-infei-tion  of  sewage  whenever  they  order  it.  (ieniiany  has 
been  wrc.-tling  with  trade  wastes  and  has  some  rather  dilli'-ult 
dition>  t"  tare.  1  think  it  is  realized  that  England  has  allowed 
di-po>al  matters  to  drift  along  to  a  point  where  it  i-  very 
hard  for  them  to  accomplish  what  they  seek  to-day.  There  are  a 
great  many  manufacturing  communities,  -uch  as  in  Lanca.-ter  and 

Yorkshire,  where  all   they  try  to  do  i-  to  keep   foul  otl'ensiv lor- 

under  fair  conti'ol  and  prevent  pollution  of  the  rivers  from  increas- 
ing. All  their  clean  waters  are  up  in  the  highland  district.  They 
have  allowed  their  main  -t reams  to  get  so  overloaded  with  -e\ 
that  they  can  not  get  the  towns  and  mill  owner-  to  spend  the  amount 
of  money  that  they  could  probably  have  gotten  if  they  had  -tarted 
Cautiously  and  i  ively  :'>o  or  I"  year-  ago.  There  ha-  been  a 

con-taut    fl^ht    between    the    people    w  ho-e    money    mu>t    be    -pent    Mild 
tho.-se  who  de-ire  to  get   the  .-treaiu-  in  a  better  condition.      I  >«>e-  that 
w  point  '. 

In  that  moving  forward  during  the  !•• 
••many,  has  it  in  any  wa  \ed  the  re-mirce-  of  the 

people  to   make  tho>e  e\I  rellle  chaii- 

.\lr.    I-' i  i  (icrmaiiy.   no;    becaii-*-   they    have    m-i    gone    into 

sewage  purification  beyond  the  screening  ami  sedimentation  and 
opportuniti-  terUUation  whenever  they  had  to  \\^  it.  They 

have  been  more  fortunate  than  in  the  interior  part  of  I-.nglaml  in 
that  their  river-  are  relatively  large  and  they  can  avail  t  hem-elv  e- 
of  this  dilution  method  of  ii>po-al.  which.  I  believe,  has  a 

great  deal  of  merit,  but  which.  I  think,  ha-  been  very  much  abused 
on  thi-  -ide  of  the  Atlantic,  particularly  in  our  F.a-tern  Stalo 

Mr.    I'owii.i..   There   i-  one  point   that    i-   \ci\    e-.-ential   to   OS,    M: 
FulK-r.  and  we  would  ap|>reciate  it   if  you  can  throw   any  light  on  it. 
What  are  the  recogni/.ed  mean-  of  -tenli 

\\'e  bav«  bad  '-ne  metluHl.  and  that  i-  jmrificat  i«>n  and  di-charge  into 
a  river,  \\'oul«l  you  mind  stating  all  of  them  without  going  too 
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much  into  detail  or  noticing  insignificant  methods,  but  giving  us 
simply  those  which  :ire  reasonably  within  our  reach? 

Mr.  Ft  U.K.I:.  I  carry  these  four  different  lines  of  treatment  in 
mind:  Fir-t.  there  i>  screening :  second,  sedimentation:  third,  sterili- 
zation \\ith  li(|iiid  chlorine,  which  is  probably  the  best  thing  to  use 
now  :  and,  fourth,  filtration  for  the  reduction  of  dead  organic  matter. 

Mr.  POWKU..  Are  there  any  methods  that  are  likely  to  succeed  in 
the  way  of  taking  care  of  the  sewage,  such  as  fertilizer? 

Mr.  Ft  i.i  I :i:.   \<>t  that  I  know  of  personally.    There  is  a  great  deal 

being  done  to  put  that  evidence  in  a  more  favorable  light,  and  some 

c\en  think  that  there  will  be  some  success  commercially  in  handling 

lire  sludge  for  its  fertilizing  properties,  but  I  do  not  know  of 

anvthing  that  would  now  lead  me  to  that  conclusion. 

Mr.  Powi  i.i..  You  do  not  think  that  that  is  within  the  region  of 
practicability  '. 

Mi-.  Ft  I.I.KK.   I  do  not  hardly  think  so. 

Mr.  POWKU..  Take  the  means  of  destroying  sewage  through  the 
medium  of  covered  vats:  has  that  system  been  a  failure '. 

Mi-.  Ft  I.I.KK.  Xo:  these  two-story  sedimentation  tanks,  in  the  upper 
compartment  of  which  the  sewage  is  allowed  to  pass  through  and 
deposit  its  solid  matter,  and  in  the  lower  compartment  of  which  the 
>ludge  matters  are  allowed  to  be  decomposed.  T  believe  are  a  success. 
1  believe  that  they  have  come  to  stay,  and  they  seem  to  allow  sewage 
to  be  clarified  with  les-  expense  and  less  annoyance  from  odor  than 
anything  that  T  would  be  disposed  to  recommend  on  a  large  scale: 
that  i>.  they  are  practical  working  devices  and  give  satisfactory 
results  at  a  reasonable  cost. 

Mr.  POWKI.L.  Are  they  capable  of  being  used  in  large  under- 
takii 

Mr.   Fi  i.i.i  i;.   Yes. 

Mr.  POWKU,.   When-  are  they  in  operation  at  the  pre-ent  time? 

Mi-.  Ft  I.KF.K.  The  largest  installation  is  at  Atlanta,  (ia.  The  city 
has  three  plants.  One  has  been  in  service  for  about  21  months,  and 
one  '.*  months.  1  am  speaking  now  of  these  two-story  tanks.  I  was 
down  in  Atlanta  last  Saturday  a  week  ago.  Thev  have  had  a  very 
striking  experience.  They  have  seen  the  adjoining  land  increase 
about  fourfold  in  value  since  the  plant  was  put  under  construction. 
They  have  no  trouble  from  odors.  Some  of  their  acreage  property 
in  the  vicinity  abuts  immediately  against  these  beds  in  which  the 
sludge  is  dried.  There  are  other  similar  installations,  but  the  At- 
lanta, (la.,  plant.  I  think,  is  the  most  up-to-date  one  in  the  sewage- 
disposal  line:  at  least  among  the  larger  plant-. 

Mr.  POWKI  i..   Wluit  is  the  population  of  Atlanta? 

Mr.   Fi  i. in.-.    I7:..noi>. 

Mr.    POWKI.I..  The   system    U  ample    for  the   requirements  of  that 

city! 

M;-.  I-' i  i  i  i  i:.  The-e  three  plants  will  take  care  of  sewage  from  that 
Community.  The  community  is  like  many  others  in  our  Southern 
States.  The  sewer  -\>tem  d"e-  not  cover  the  entire  area.  There  are 
about  :',().(ii)()  people  there  who  still  use  dry  closets,  the  contents  of 
which  are  dumped  into  the  sewers. 

Mr.  POWKI.I..  In  what  condition  does  the  -ewage  emerge  from  the 
lower  tanks? 
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Mi-.  It  MI  K.    I-' r<.n  i  the  -eitlini:  tank-  ii  roiiirh  the  sprinkler 

filter-.      1 1  i-  thi-o\\n  through  little  no//|,-~  al.out   in  i'.  :i?id  is 

ll.llted    I  '  .!»'    -Ill-face   (if    till-    -to||r    Led-.    '',     fi-,-t    .i- 

'I  Ii. •:  '.-.I  ami  finally  it  i-.-ue-  In-low  tin-  filter  a-  :i  i«|iii<l  that 

ill.      It    i-  -iili-tantially    free   from    \  i.-ihlc  su-pended 

matter.      It  looks  a  good  deal  Jike  a  -\\ampy  \\ater.      It  ha-  no  putreS- 

cihle  i..|i.r.     Y..II  would  rn-\«M  true--  \\here  it  cnine-  from  by  looking 

Mr.  l'"\\  i  i  i  .    I  low  iiltoiit  tin-  ha.-teria  :  an-  they  destroyed  '. 

Mr.  Ft  1.1.1  i;.    They  can-  \ei -y  little  ah<nit  bacteria  down  th- 

.Mr.  I 'own. i..    I  mean  the  bacteria  of  disease. 

Mr.   l-'i  I.I.M:.   They  d<>  not   try  any  -terili/at  ion  there.     They  have 

I  -mall  .-reeks  there  and  on  aeemmt  of  had  odors  have  Keen  threat- 

•  hy  the  riparian  o\vner>  l»elo\\   the  out  fall  -ewers  with  litigation 

and  >nit>  have  actually  heen  file<l.     That   is  \\hai   hrought  about  the 

i  ruction  of  thoM-  disposal  works  at  Atlanta. 

Mr.   I'.'Uii.i..    Ai"  ii.  ,  ree  of  re\eniie  to  the  municipality  ? 

M  1  i  i  1 1  i:.  No.  It  costs  about  $2  a  million  gallons  to  operate 
tlio.M-  \\oik-.  They  h:i\e  ahont  20,000,000  gallons  of  sewage  a  day, 
roiiifhlv  speakiiii:.  which  would  mean  about  $40  a  day. 

\l      l'i. \\ii.i..    I-  not  the  wa>te  n.-ed  as  fert ili/er  '. 

Mr.  I-' i  i  i  i  i..    N«»;  it  ha>  alniot  no  fertili/in^r  value. 

l)r.  Si  \I:M  >.  Mr.  Fiilh  r.  in  your  answer  to  Mr.  Magrath's  ques- 
tion. 1  i_'oi  the  iinpre.<>i«-n  that  you  >aid  European  methods,  particu- 
larly the  Kn:_rli>h  method,  of  sewage  purification  just  dealt  with  the 
ivdiiction  id'  organic  matter.  Now.  in  the  larjre  in>tance  of  the 
Thames,  the  \\atcr  of  which  river,  of  coin>e.  is  utili/.ed  for  drinkini: 
purposes.  \ery  rjirid  standards  of  purification  are  fixed,  are  they  not  '. 

Mr.  I-'i  1.1.1  i:.  The  >e  \\aire  LroiiiLr  into  the  Thaine>  a  hove  the  London 
intake-  i>  pretty  well  purified. 

I>r.  Si  \I:M  r.  They  li\  \ery  high  standards,  do  they  not  '. 

Mr.   I-' i  ii  i  i:.    They  try  to. 

I)r.  >i  \I:M  i.  'I'liey  do;  and  they  -ee  that  those  standards  are  car- 
ried out.  too. 

Mr.  l-'i  i  in:.  The  eflhient  from  the  Ilani|)den  plant  is  very  pure, 
organically. 

I>r.  S  "ii  familiar  with  the  Kin«r>ton  jilant.  which  is 

just  helou  Hani|)den  '. 

M:       \'\   I  M 

Dr.  Si  \i:ufi.   That  i-  a  particularly  fine  aflhient.  i-  it  not  '. 

Mr.  Ft  1.1  i  c.    fee;  1  think  it  i-. 

hi.  Si  \I:M  r,  Theie  the  reduction  of  bacteria  is  quite  perceptible 
from  the  oriirin  <•:  the  hacteria  content. 

M'-.  I-'i  MM:     W- 

Dr.  9TABKKT,  The  London  waierwork-  authorities  are  aiming  to 
he  reduction  e\en  irivat.'r  '. 

M".    I-'i  I  M  i:.    "l 

1  )r.  S  i  \I:KI  ^  .  That  i>  all  with  a  \  iew  to  iiuprox  in^  the  \\  atei  works 
phr 

Mr.  I-'i  i  I.MJ.    "l  e-.  that  i-  \\hat  I  >r.  Houston  i-  -trivinj:  to  obtain. 

Dr.  >i  \I;KM.  Do  \.,n  not  think  there  mu.-t  !>«'  some  real  ju>titica- 
tion  for  that:  otherwise,  they  would  not  adopt  such  stringent 
measures? 
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Mr.  IMU.KK.  Well,  their  works  and  intakes,  of  course,  are  in 
existence,  ami  they  ha\  e  to  do  the  best  they  can  with  them.  If  they 
had  modern  water  plants  to  install  now,  I  think  they  would  look  at 
it  quilt'  different  Iv. 

Dr.  STARKST,   'Do  y«.u  not  think  their  sand-bed  filters  are  quite  up 

to  date  '. 

Mr.  Ft  i.i.r.i:.    Reasonably  so. 

Dr.  ST.\I;KKV.  Well,  judging  by  the  work  that  they  turn  out.  do 
you  know  of  any  better  purification  sand-bed  filters? 

Mi-.  Fi  I.I.KK.  I  think  they  would  do  better  if  they  used  coagulants, 
a-  I  know  the  waters.  Of  course,  the  record  of  the  London  filters, 
through  the  death  rate,  speaks  for  itself.  I  am  not  trying  to  belittle 
the  London  filters.  They  do  good  work,  but  they  could  carry  a 
bigger  load  than  they  have  to  carry,  as  I  know  the  conditions. 

Dr.  STAUKKY.  It  is  simply  with  a  view  to  reducing  that  load  that 
they  are  willing  to  go  to  all  this  expense  ( 

Mr.  Fi  U.KI;.  They  did  not  go  to  that  expense  themselves.  That  is. 
the  metropolitan  water  board  does  not  go  to  the  expense  of  purify- 
ing the  sewage  in  the  upper  Thames  Valley. 

Dr.  STAKM.Y.  But  the  people  who  are  responsible  for  that  sewage 

do  so. 

Mr.  Fi  I.I.KK.  Yes;  that  is  true. 

Dr.  Si AI.-KKV.  The  case  is  somewhat  parallel  to  what  we  have  \\, 
handle  now.  is  it  not? 
Mr.  FULLER.  In  some  ways, 

STATEMENT  OF  MR.  EARLE  B.  PHELPS,  OF  THE  UNITED  STATES 
PUBLIC  HEALTH  SERVICE,  WASHINGTON,  D.  C. 

Mr.  POWELL.  Mr.  Phelps,  what  experience  have  you  had  as  a  sani- 
tary engineer? 

Mr.  PHELPB.  1  graduated  from  the  institute  of  technology  at  Bos- 
ton about  l."»  years  airo.  and  since  that  time  I  have  been  engaged 
in  sewage  and  water  studies.  My  work  has  been  mainlv  along  the 
laboratory  lines,  chemical  and  bacteriological  studies  of  water  and 
sewage  purification,  rather  than  along  engineering  lines.  1  was  with 
the  State  Board  of  Health  of  Massachusetts  at  their  Lawrence  e\ 
periment  station  for  nearly  five  yeais.  after  which,  and  until  last 
fall.  I  was  at  the  in-titute  of  technology,  where  1  wa<  assistant  pro- 
"i-  of  chemical  biology  in  the  department  of  public  health  and 
e  instruction  in  water  and  sewage  purification.  1  was  in  respon- 
sible charge  of  the  -.•initarv  research  laboratory  of  that  institution, 
'.vhidi.  for  in  years  past,  has  cc  n ducted  extensive  sewage  purilica- 
-tudie-.  I  have  had  a  consulting  practice  durinir  the  past  five 
year*  and  maintained  a  New  York  ollice  and  have  advised  and  con- 
sulted with  many  cities  on  matters  of  water  supplies  and  sewage 
purificat*  n. 

Mr.  I'ov.i  u..    Any  large  plants? 

Mr.    PinSLPB.    \o.  sii-:    I   have  never  constructed   any  large  plants. 

1  I  was  retained  by  the  .-itv  of  New  York,  together  with  Col. 

William   M.   Black,  to  make  an  invi'siiiratic  n  and  report  on  the  di<- 

bMi-ge  of  sewage  into  the  Xew  York  Harbor,  the  present  and  future 

-  of  that  discharge  and  remedies,  and  1  have  been   ret-iined  at 

various  times  by  the  cities  of  Lawrence.  Mass. ;  New  Bedford,  Mass.; 
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mil    1'a  w  tucket.    II.    I .  :    .!••!  IBJ    (  'it  \  .    K-ii. 
nswirk,   V   .'  .    .hd  Toronto.  Ontario.      I   :iiu   n«.u    at    tin-   !I\<_',. 

be  1'iiited  States  Public  Health  S.TM.T  in  Wa-hin«:- 
t.Mi  ami  ha\e  ;i.l\  i-ory   relations  \\  itli  tli. 
•••in;:  ma. I.-  I  iy  that  MTV  ice. 

Mr.  Powell.  Well,  vim  ha\e  heard  the  statement  given  by  Mr. 
Kuller.  !)»•  von:  r.l  \\ith  his  in  all  the  matter-  t«»  which 

In-  !  !  c.l  '     I  f  they  do  not.  plea-e  state  tin-  point.-  in  which 

diticr  from  him. 

Mr.  I'm  .ir-.    I  quite  airree  with  him  in  his  answer  to  the  first  i|iie-- 

lion.      It   is  not   only   impossible  to   protect    waters   flowing  through 

populous  reirions.  luit   I  belie\e  it  is  impossible  to  safely  protect  any 

Mil-fare  1'he  .lander  i-  remote,  luit   we  have  instance- 

riirht  alonir  of  ty|>hoid  fever  epi.li-mic>  trace.l  to  water  .-upplie-  that 

on,   mountain   stream.-,  an.l    lakes  that  are  ordinarily   alwve 

sii-pirion.      I    lielieve.  therefore,  that   all   Hirfa.v   >tream>   nee. I   some 

urotertion  airainst  aei-idental  pollution. 

Mr.  I'l-wii.i..  How  could  you  <_r«'t  that  protection  in  rural  roninmni- 
tie-.  Mr.  Phdp-' 

M:  I'nii.r-.  I  am  rather  more  favorably  inclined  toward  chemical 
disinfection  methods  than  Mr.  Fuller  indicated  that  he  \va~.  I  be- 
lie\e  that  in  tln»e  ca-es  where  pollution  i-  reirular  but  somewhat  re- 
mote, m-  where  it  is  more  of  an  accidental  character  rather  than  a 
regular  occurrence,  and  especially  in  situations  such  as  we  have  in 
1  communities  with  upland  waters,  chemical  sterilization  of  the 
water  is  the  most  satisfactory  method  we  have  and  i-  a  necessary 
safeguard.  I  believe  that  in  many  of  our  lake  citie-.  where  the  pof- 
lutidi  is  constant  but  rather  !••>,-  t  \tcn.-i\e  than  it  is  in  ri\er>.  chem- 
ical sterilization  is  the  m«>>t  -ati>factory  way  of  dealing  with  that 
rather  minor  pollution.  Where  the  pollution  is  more  seriou-  I  am 
a l-o  hiirhly  in  favor  of  chemical  sterilization  as  an  adjunct  to  other 
purifications  work-. 

Mr.  I'MWM.I.  Chemical  -tcrili/ation  enters  into  this  rapid  tiltcrini: 
in.  does  it   I. 

Mr.  I'm  IP-.  Nb|  not  r--entially  as  a  part  of  it.  That  i-.  coagu- 
lation is  a  ditl'erent  tiling.  Chemical  sterilization  is  an-omiilished 
by  i  !i\  pochlorite  <»r  li<|iiid  chlorine. 

Mr.   I'.'\\  iiii  fre(|iient  concomitant  '. 

Mr.  I'IIMI-.    It  i-  a   very  frequent  adjunct. 

POWELL.    You    would   not    recommend,  then,  that    any   of  this 
dra  >m    rural   communities  be   attempted   to  be  clarified    or 

sterilized  before  it  enters  the  stream? 

Mr.  Pun.!--.  il-:iiiLr  only  of  rural  communit  ic-. 

Mr.  l'o\\ii.i..  You  would  leave  the  clarification  and  -terili/at  n-n 
at  the  intake  where  the  water  is  hcin<r  used  for  domestic  purposes? 

Mr.   I'm  ir-.    ^  •    .  -ir. 

Mr.  POWI.II.  \\  »•  will  now  pas>  to  the  si'cond  (|uestion.  "Is  the 
prewut  decree  of  pollution  of  the  G  ike-  or  their  connecting 

ri\ers  prejudicial  to  the  public  health  of  either  count!  \  '"     \,>\i  have 
:  the  report,  have  you  not? 

Mr.    I'nii.r-.    I    have   seen    the    tables   of    re-tilt-.      That    i-    t! 
sential  matter.      I   believe  that   under  present  circumstance-  the! 
a  degree  of  pollution  which  is  prejudicial  to  the  public  health. 
the  first   place,  the  water  at   some  of  the  waterworks  intakes  is  Be- 
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riously  polluted.  It  may  l-.o  admitted  that  purification  of  that 
\\attT  is  possible.  l)iit  as  the  conditions  exist  to-day  the  public 
health  is  suffering  from  that  pollution.  I  believer,  further,  that  the 
hike  waters  theinseh es  are  50  polluted  by  the  discharge  from  ves- 
.-el>  that  the  health  of  persons  traveling  on  those  vessels  is  en- 
dangered. 

Mr.  I'i>\\  i  i.i .  You  believe  that  there  are  evils  which  would  grow 
in  the  future  rather  than  diminish? 

Mi\  PiiFi.i's.  Undoubtedly. 

Mr.  I'OWFU..  Did  you  see  the  tables  for  the  section  below  Buffalo 
and  for  Detroit,  for  instance? 

Mr.  I'M  KM--.   Yes. 

Mr.  1'i'wri.i,.  The  water  there  is  very  badly  polluted,  is  it  not? 

Mr.  I'm.u-s.   Very  badly,  indeed. 

Mr.  PIIWKI.I..  Can  you  gather  enough  information  from  the  tables 
to  say  whether  or  not  the  effluent  of  sewage  should  be  purified  to  a 
certain  extent  before  it  is  allowed  to  go  into  the  river? 

Mr.  1'iiFij's.  I  believe  that  some  measures  ought  to  be  taken  in 
both  of  those  cases  to  improve  the  situation. 

Mr.  POWFLL.  That  situation  should  not  be  allowed  to  exist? 

Mr.  I'm  i.i-s.  No.  sir;  especially  in  view  of  the  fact  that  those  are 
growing  cities,  and  that  the  difficulty  becomes  greater  with  each 
:,-  year. 

Mr.  POWKI.I..  AVhat  would  you  recommend  as  remedial  measures? 

Mr.  PIIKI.I-S.  I  concur  quite  fully  with  what  Mr.  Fuller  has  said 
about  the  stages  of  treatment.  Just  how  far  to  go  in  each  case  I  am 
not  able  to  say.  The  first,  simplest,  and  cheapest  method  and  the 
method  that  gives  us  the  most  for  our  money  is  screening  and  sedi- 
mentation. I  do  not  know  which  I  would  put  first — probably  screen- 
ing: and  in  addition  to  this  there  should  be  chemical  treatment  and 
I  i /a  tion  of  the  effluent. 

Mr.  POWELL.  Let  us  get  your  ideas  cleanly  cut.  In  the  case  of 
those  two  larire  cities  you  would  recommend,  first,  the  sedimentation 
and  screening  and  also  a  certain  amount  of  chlorination? 

Mr.  I'im.rs.  Yes,  sir. 

Mr.  Powru..  Could  you  give  us  any  standard  of  purity  to  which 
you  would  reduce  the  sewage  before  you  would  allow  it  to  go  into 
the  stream  '. 

Mr.  I'm  i. PS.  Any  standard  should  be  based  upon  reasonable  prac- 
tice rather  than  upon  definite  results  to  be  obtained.  Ordinarily, 
reasonable  and  feasible  practice  brings  a  certain  percentage  of  im- 
provement in  all  of  those  directions.  Screens  of  a  certain  degree 
of  fineness  are  feasible  and  should  be  resorted  to  up  to  a  certain 
point. 

Mr.  POWIII.  From  a  bacteriologic  standpoint,  can  you  give  us 
:inv  -tandard  ( 

Mr.  PHELPS.  The  same  thing  applies  there.  It  is  possible  to  get 
from  it.")  to  98  per  cent  of  bacterial  removal  from  sewage  at  a  cost 
that  is  fair  and  reasonable  to  impose  upon  any  community. 

Mr.  I'ow  i  i.i,.  I  want  to  get  down  to  the  crux  of  the  matter.  What 
would  you  say  would  be  a  reasonable  standard  at  which  the  water 
in  which  the  sewage  had  been  emptied  should  be  taken  in  at  the 
intake  for  domestic  purposes? 
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in  r, ltd.',    in. -In:. -.1  t<>  look  ,-it  it   from  the  sewage 
I   think  \\e  -hould  aim  to  nl)t:iiii  ulint   i-  u  reasonable  degree 
<>f  pin  ilication  itnient.      It'  \\  e  are  <^oin^  to  buii 

provide  th»-  apparatu-  for  that  treatment,  then  it  is  economy  to 

itment  up  t<>  ii  point. 

\l       I1.       ii  ;  .    \\'h;it   |>oi! 

1'nui'-.  ( )n  a  hacteriolo«rie  ba.-is  of  perhaps  95  per  cent  for 
a  minimum. 

Mr.  1  That  uoiil. I  depend  upon  tin-  <|iiantit\  of  bacteria  or 

colon  bacilli  that  v«n  found  in  the  eflluent.     Ninet \-li\e  per  cent, 
of  IIMI.IMID  , -oinn  bacilli  would  UMI v.-  you  r>,000. 

Mr.   I'm  LI-S.    "l 

Mr.  POUMI.  The  purification  of  that  would  be  entirely  too  great 
a  load  to  throu  on  the  purilication  apparatus? 

Mr.  Pmii'-.  Well,  we  lia\e  other  agencies  pro\  ided  by  nature. 
That  etlliient  i-  diluted  perhap-  a  tlioii-and  times  in  the  water.  That 
represent.-  only  the  etlliient  of  the  sewage  works,  and  in  these  cases 
where  drinkin.ir  water  and  other  water  supplies  are  involved  I 
believe  that  to  be  a  reasonable  requirement  for  sewage  purification. 

Mr.  IV >wiii,.  That  would  be  reasonable  if  there  were  sufficient 
dilution:  but  what  I  want  to  <:et  at  is  in  what  condition  you  would 
say  the  river  water  should  enter  the  intake  for  the  purpose  of  being 
purified  for  domestic  purposes?  Mr.  Fuller  said  about  500  B.  cofi 
per  100  cubic  centimeters. 

Mr.  PHELPS.  I  believe  my  way  of  procedure  would  in  the  cases  in 
point  product-  a  water  a  good  deal  better  than  Mr.  Fuller  indicated 
a-  his  upper  limit.  If  we  are  Lr<>ing  to  bring  about  Mr.  Fuller's 
limit  it  would  be  as  well  to  get  all  we  can  out  of  our  sewage  works 
and  produce  in  this  case  a  much  better  water.  If  a  reasonable  sew- 
age treatment  in  addition  to  dilution  will  not  give  a  safe  water  for 
a  water  filter  plant,  then  some  other  water  supply  or  additional 
nent  of  the  water  becomes  necessary. 

Mr.  IV \\IIL.  In  your  opinion  Mr.  Fuller  has  not  put  the  mini- 
mum sufficiently  low? 

\I      I'm  ir>.  I  understood  him  to  make  that  answer  in  reply  to  the 

(|iie>tion  a>  to  what   would  be  an  unreasonable  burden  on  the  water 

filter.      I    beliexe  that    \\a-  a    proper  figure   iriven   by   Mr.  Fuller   in 

rer  to  that  «pie-tion.     I   wa-  not   preparedto  give  any  figure,  but 

on  thinking  «>\er  hi-  figure  I  believe  it  U  a  fair  maximum. 

Mr.  MOV,  •  ii.  What  am  I  to  understand  when  you  say  your  opinion 
of  the  water  differs  a  little  from  his'  Do  you  mean  that  when  you 
ha\e  the  puritication  plant  in  running  order  that  you  might  as  well 
take  advantage  of  it  and  reduce  the  contamination  to  a  smaller 
minimum? 

M       Pnri.ivv   That   is  it  exactly. 

M      i     -  i     IN.    1    BU]  u   can  not  fix  any   preei-e  rule  upon 

thi>?     For  in-tance.  the  di-tance  b»-t  \\ei-n  the  place  where  the  sewage 
nd  the  intake  of  a  water  pipe  has  something  to  do  with 
the  rule  which  you  would  lay  down,  ha-  it  not? 

M;  PHI  i  ]•-  \er\  much,  indeed. 

Mr.  ('\-«, I:\IN.  Take  the  Detroit  River,  for  instance.    On  one  side 
of  the  river  there  is  the  sewage  flowing  fr«>m  the  -ewers  of  Deti 
ami  then  there  is  another  intake  pipe  in  Windsor,  a  mile  or  so  across. 
ppo-e  that  the  treatment  of  the  sewage  would  not  have  to  be  so 
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intense,  if  I  mny  use  thai  word,  in  regard  to  Windsor  as  it  would  be 
in  tl.  f  some  plan-  down  lower  in  the  river. 

Mr.  I'm  i.i'-.    Y'->;  if  I  ire',  your  point  conrctly. 

Mr.  C\S(,KAIN.  For  instance,  if  you  were  laying  do\vn  some  rule 
Kfl  K.  the  way  sewage  ought  to  IK-  treated  in  Detroit  with  regard  to 
\vlnit  happened  in  Wind.-or.  probably  your  rule  would  not  be  quite. 

-tringer.t  as  against  Detroit  as  if  you  were  speaking  of  the  condi- 
tion in  Detroit  itself. 

Mr.  1'mi.rs.  I  do  n«.t  think  it  would  make  very  much  difference. 
I  want  to  make  this  point  plain,  that  if  we  agree,  as  I  believe  we  do. 
thai  those  waters  are  pretty  seriously  polluted  now  and  that  they  are 
going  t"  l>e  more  seriously  polluted,  then  there  is  no  better  time  than 
the  present  for  taking  some  remedial  steps,  and  we  might  as  well 
take  advantage  of  our  present  knowledge  of  sewage  purification  and 
-eciire  a  good  result.  Perhaps  that  is  a  better  result  than  is  really 
neces-ary  to-day,  but  the  difference  between  a  50  percent  removal  ot 
l>acteria  from  the  >e  \\age  and  a  1>5  per  cent  removal  is  a  very  small 
matter  in  cost.  It  involves  the  same  apparatus  and  tanks  that  would 
have  to  be  used,  and  it  would  merely  mean  some  more  chemical.  A 
!'.'»  per  cent  removal  can  be  obtained  at  a  reasonable  cost,  and  T  he 
lieve  that  taking  into  consideration  the  general  benefit  to  be  derived 
it  would  be  worth  the  money.  We  might  just  as  well  aim  for  a  high 
-tandard.  It  reduces  danger  from  unforeseen  accidents  at  the  water 
filter  and  gives  us  a  greater  margin  to  work  on. 

Dr.  Si  \I:KI.V.  Do  you  coti-ider  filtered  drinking  water  containing 
1  colon  bacillus  in  10  c.  c.  a  good  brand  of  water  and  safe? 

Mr.  PHI  i.rs.  That  is  a  pretty  bad  place  in  the  scale  to  ask  me  about. 
I  should  say  that  that  was  i\(  i  ideal.  There  are  many  filters  that  can 
do  better  tlian  that.  I  think  if  the  filtered  water  were  running  that 
way  constantly,  that  i-.  never  exceeding  that  figure,  there  probably 
would  not  be  much  tvphoid  fever  contracted  from  the  use  of  such  a 
water,  but  I  a->ume  that  to  be  the  regular  performance  of  the  filter. 
Any  filter  which  is  giving  that  result  most  of  the  time  would  un- 
d«  ubtedly  give  a  worse  water  a  part  of  the  time.  I  should  say  that 
the  margin  of  safety  was  perhaps  a  little  too  small  there. 

Dr.  Si  \KKII.   What  would  you  fix  as  a  bacteria  or  colon  content  of 
•!  filtered  water '. 

\l    .  I'm  LP8.    For  a  yearly  average  '. 

Dr.  >i  \I;KI.V.    Ye.-.     Would  you  ha\  e  it   1   in50c«C,1 

M       PHSLP&   Somewhere  between   1   in    10  c.  c.  and   1    in   100  c.  c. 

Dr.  Si  \I:KI -\.  Should  we  take  1  in  100  c.  c.  as  an  average  between 
the  two  '. 

Mr.    Pin  i       .    I     -hoiild    -ay    that    that    would   be   good    water. 

Dr.  Si  M:KI  v.  I  want  to  get  back  to  the  purification.  Filters  will 
take  an  average  of  '.'^  per  cent  of  the  reduction.  So  if  we  get  only  !>5 
per  cent  of  reduction  and  \\  e  -tart  with  -Mill  I',,  coli  in  100  «•.  ,•/.  we 
are  going  to  get  10  B  coli  in  100  c.  c.  That  is  1  in  10. 

N'       PHBLPg.    I  would  not  want  to  go  any  higher  than  Mr.  Fuller's 
'.    which    I    understand    to   be   his  conception   of   an    unreasonable 
burden  on  a  water  filter.     It  is  :i  rather  embarrasing  point. 

MCLAUGHLIN.    I   have  here  ;,    list   of   1!   or   15   plants  with   the 
water  and  the  result.     It  might  help  Dr.  Starkev  to  look  at  that 
li.-t. 


POI  :  •'.  \  IKR8.  :',!> 

M       I'"\v  i  I  I  .    I    L'uess   we  had   belter  L'ct   them   |iiit    111  as  n  tiiln 

n-m    you.    I  >r.     \l    I  ..iiitrhlm.        I-    i  heie    :i!i\(  • 
fiirtli 

|)i  \.»:    I    think    1'rof.    1'helps  does  not    v 

.1         ^  our  -taildard   of   .MM)   would    have   to  roiue   down    BOO 
aU.llt    1""  ,,, 

a\c    not  li.    coli    per    1<»0   e.   c.    A8   H 

lard.     Mr.  Full'  i   Rfl  iin  univasi  nahle  burden.     In  th       I 

concur.      M        ;    udard  would  be  placed  at  tin-  sewage  <-nd  and  would 

iuce   in   this  case.  \\itli   dilution.  M    much   better   iv-ult    than    "••in 

•  ll    |MT   rill.  I.-   «T!itimrt»T. 

Mr.  I'ou  1.1.1..  \\'oidd  not  tluit  di-jM-nd  to  ;)  .vrt:iin  fXtt-nt  on  \vh;it 
tlu-  i-ontainination  wa>f  If  it  \\crt-  oil  rural  land  it  \\oiild  -land  a 
lunch  lii«rlu-r  j)crci'iita<it'.  If  it  \\viv  off  urlian  di>tri«-ts  it  would  taUi- 
a  much  lo\\rr  |n-n-«-nt- 

Mi.  I'm  1.  1-,-.   T'lat   i-  my  «'inl»an;i  I  think  it  is  a  little  un- 

it it-cord  a-  fa\drin<_'  a  certain  definite  figure 

\\ithoiit  a  fuller  consideration  of  the  circiini-taiico.  I  l»elie\e  it  i- 
more  of  a  local  matter.  I  kito\\  of  >ome  fine,  pure  \\aters  up  in  the 
Connecticut  hilU  in  which  I  would  not  oliject  to  1  col<ui  bacillus  in 
1<>  c.  c..  hut  I  know  from  the  character  of  the  drainage  area  thnt 
that  represents  aL'i'icultural  draina«r«-.  I  think  that  in  the- 
\\e  oiiLMit  !<•  ha\e  a  rather  strict  -tandard.  lu-cau-e  we  know  that  nio-t 
of  the>e  coli  are  from  M-\\ 

Mr.  I'o\\  K.I.I..   U'e  \\  ill  now  pass  on  to  <|iie-tion  No.  4: 

<  Mi  u'eneral  principles  tin  you  r<in<iiler  it   safe  to  discharge  ennic  -,.\V;IL'.-  in!" 
iMil  .-is  M  smirce  of  water  Mtpply  fora  municipal  water  purinVatioii  jilant? 


!    iat  mean.-  to  discharge  raw  sewage  or  crude  sewage. 

Mr.  PIIKI.I'-.  That  i-  another  i|iie-t  ion  which  has  to  l»e  answered  in 
the    lijrht    of    fact-    rather    than    on    general    j»rincij>le>.      The    di- 
charge  of  sewage  of  a  small  town  into  a  lar^e  river  would  not  iui| 
any  hardship  upon  the  water  filter  of  the  city  Mow.     The  discharge 
from  a   la  !'«:<'  city  into  a  small  stream  would   possihly  impose  a    \ 
severe  hardship.    I  believe  there  is  a  certain  dearer  of  pollution  which 
is  permissible  :ind  can  be  readily  handled  by  water  filters  and  should 
l»e  allowed  in  our  general  policy  of  conser\  injr  «>ur  resoiir 

Mi     '  \.    I    suppose   \ott   will  say   that    it    is   ini|)ract  icable  to 

from  throw  in.ur  their  se\\  a^'e  into  the  ri\  ers  and  lake*. 

Mr.    Pin  i  i-s.    No.  sir;    I    would    not   say   that.      My    point    is   this: 
\V-'    miL'ht    imagine    two    communities    discharging    into    the    -ame 
mi.    one    with    KMI    times    the    population    of    the    other.      If    the 
larire  community  purifi.  ••  99  per  cent  bacterioloirically  it 

\\  ill  pla.-e  its»-lf  exactly  on  par  with  the  small  town  which  discha: 
cm.  I    would   look   upon  one  of  those  a*   just   as  serioi 

matter  a-  the  other.      In  othei'  word-,  it    i-  a  «|ueMion  of  the  relc 
the  c(»mmunit\   and  the  stream. 

Mr.  ('\S(,I;M\.  If  you  were  in  our  position,  would  you  s:,v  that  we 
could  adopt  a  rule  i>y  which  we  would  prohibit  all  the  cities  and 
touiis  alonjr  the  boundary  waters  pouriiii:  their  M  itto  the 

rivers  and  lake-  on  the  U.undary? 

Mr.  1'inir-.  In  the  specific  cuse  of  the  river.  I  beliexe  you  would 
be  justified.  the  sum  t«-tal  of  the  damage  is  known,  and 

known  to  be  e\ce<si 

1  Dr.  McLaughlln'a  stateim-nt  In  regard  to  *«fo  water  app«an  on  page  100. 
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Mr.  ('\-C.KAIN.  Well,  would  it  be  practicable?  Should  such  an 
MX-  l>e  borne  by  the  municipalities,  for  instance? 

Mr.  Pin:i.!'s.  1  think  a  great  deal  of  relief  could  be  obtained  and  a 
>tart  made  in  the  right  direction  at  a  practically  feasible  cost. 

Mi-.  Pown.i,.  Excuse  me  for  boiling  your  evidence  down.  Mr. 
1'helps.  You  would  assent  to  this:  The  answer  to  that  question  de- 
pends, in  the  first  place,  on  the  ratio  between  the  quantity  of  sewage 
and  the  quantity  of  water  by  which  it  should  be  diluted;  and,  in  the 
•u(\  place,  the  distance  the  water  would  have  to  travel  before  it 
«•  to  an  intal 

Mr.  Pm  i. r-.   Yes,  sir. 

Mr.  POWKU..  I  will  follow  that  statement  up  by  this  question:  Do 
you  know  of  any  ratio  between  ordinary  sewage  from  a  city  and 
water  which  -crves  as  a  dilutor  which  would  be  regarded  as  reducing 
the  t<>  a  proper  limit?  Now.  this  is  outside  of  the  question 

of  the  distance  it  has  to  run.  „ 

Mr.  PIIKI.P-.  That  is,  you  assume  a  short  distance? 

Mr.  POWKLL.  Yes. 

Mr.  PiiKi.rs.  That  is  a  very  hard  way  to  put  the  matter. 

Mr.  POWELL.  Well,  you  have  no  data  that  would  enable  you  to  an- 
.-wer  that  question? 

Mr.  I'M ri. r>.  No,  sir:  I  would  not  want  to  try  to  answer  it. 

Mr.  POWI  i.i..  For  instance,  if  the  flow  of  the  river  were  5,000  sec- 
ond-feet, you  have  no  data  from  which  you  could  tell  how  many 
inhabitants  that  would  accommodate  in  the  way  of  diluting  the  sew- 
age to  a  degree  that  would  be  ample  and  proper  for  the  intake  puri- 
ti'-ation  helow  ( 

Mr.  PIIKI.PS.  I  might  nive  an  outside  limit.  Disregarding  the  time 
of  travel  in  the  stream — that  is,  allowing  for  no  purification  what- 
ever of  the  crude  sewage — a  dilution  of  15  second-feet  per  capita 
would  undoubtedly  leave  a  safe  water  for  filtration,  and  5  second- 
feet  per  capita  would  probably  do  so.  These  are  extreme  figures, 
however,  and  would  be  reduced  materially  in  practice  by  the  puri- 
fying capacity  of  the  stream  if  some  time  elapses  between  the  sewage 
discharge  and  the  intake. 

Mr.  Po\\  \.\.\..  Now  we  will  pass  to  question  No.  5: 

In  waterways  when-  - pollution  is  inevitable.  and  where  volume  is  such 

thiit    no   general   nuisance  ran    result,  do  you   consider   that    proper  sewage  dis- 

i    hy   dilution    represents   :i    natural    resource.   ;ind    that    utilization   of   this 

iurce    i-    justifiable    for    economic    reasons    provided    that    an    unreasonable 

burden  or  n-spon-ihility   is  not   based  upon  any   purification  plant    and   That    no 

other  menace  to  the  public  health  is  occasioned  thereby: 

What  do  you  .-late  in  respect  to  that  '. 

Mr.    PIMM-.    Ye-:    1   believe  that  we  should  make  the  maximum 
of  our  <tream-   for  the  oxidation  of  sewage.     Nature  lias   pro- 
vided in  tho-e  streams  a  mechanism  for  oxidizing  sewage  which  is 
precisely  the  mechanism   we  use  in  artificial  purification.     It  is  the 
6  that  nature  uses  on  the  land  for  the  disposal  of  waste,  and  that 
.-hould  be  utilized,  and  not  only  utilized,  but  conserved.     By  over- 
loading that   resource  we  fail  to  make  use  of  it  at  all.     It  can  be 
utterly  de-t roved  by  overworking,  just  as  one  can  overwork  a  horse; 
proper  utilization  of  that  natural  resource  does  not  mean  its  unre- 
.     It  is  one  of  the  most  important  matters  we  have  to 
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•  ml  t<.  develop  i!  to  fa  fullest  capacity  wit 
_r  an\   damage. 

That    i-.   c,,nser\e    it    for   ,-.  . .nomic   or    financial   rea- 

PHELPS.  Yes. 

Mi-.  P"\\  i  i  i  .  Tin-  qnc-tion  >eem-  to  IM-  all  l»rt  \\een  two  schools  of 
thought.     One  i-  thai  the  sewage  should  !>••  -terili/ed  before  it  ••! 
tin-  ri\cr.  and   llir  other  i-  that   a   reasonable  amount    of  it    is  not 
injury.  l>ut  a  benefit  :  and  you  an-  of  the  latter  school? 

M       Tin  i  r-.    I  am  not  an  ad  \  »•  -ate  of  rigid  la\\  s  against  all   pollu- 
tion,   which    may    be    as    illo«rj,-;il    as    the    unrestricted    |iollution    of   a 
mi.      In  an\    -pecilic  case  it    is  necessary  to  reach  a    just   balance, 
.•ninir  the  ureativ-t  economic  advantage  con>i-tcnt   with  tin-  best 
inti  •uililif  health  and  with  j>ro|HT  a->thatir  ideas  of  deoenry. 

Mr.  P'.uni.  \\'hal  olijcrtion  would  thci-c  lie  to  unreserved  sterili- 
xatiou  of  e\  erythiiiL''  Would  it  be  too  expensive? 

Mr.  I'm  IP-    \\"«-  bave  irot  to  look  at  the  thinir  from  the  point  of 
\iew   of  i/ettinir  the  iuo>t    for  our  money.     It   i-  no  u-e.  for  example. 
li/ini:  the  -e\\aire  that  is  i_r»in«i  into  New  York  Harbor.    A  cer- 
tain amount  of  pollution  in  New    York  Harbor  does  no  harm.    The 
point  has  now  Ix-en  readied  w  here  we  have  to  do  something  here,  but 
•li/ation  is  not  called  for.    There  is  no  bacteriolo«ric  danger  here: 
it  i<  a  nuisance. 

Mr.  M\<. i:\in.  Ileirardinir  your  -tatement  with  reference  to  g^t- 
tinir  the  most  for  your  money,  is  that  a  sound  principle  where  health 

Mr  PHKLPS.  I  mean,  of  course,  the  most  health  protective  meas- 
ures. It  is  i  .mid  there  as  it  is  in  business.  That  is,  it  would 
frequently  be  cheaper  for  a  large  city  like  Pittsburgh  to  furnish  pure 
water  to  all  the  people  that  are  possibly  injured  by  the  discharge  of 
sewage  into  the  stream  rather  than  purify  her  own  sewage. 

('II\II:M\N.  I  understand  you  to  draw  a  distinction  bet 
conditions  where  the  question  of  nuisance  must  be  dealt  with  and  the 
on  of  pure  water  for  domestic  purposes. 

Mr.  PHI  IP-.   'I  'ho-e  are  di.xtinct  questions :  ye-,  sir. 

Mr.  P"\\III     Take  the  next  question: 

What  il»  ymi  --"li-iilr!-  Iti  !•«•  :m  UlllVii-oiKll'lf  lilinli'll  li>  |il::i-e  ll|«>ll  tilt'  1>:H'- 
terial  juirit'x  inir  «-:i|»;n-i?\  nt'  a  IIHM|.TH  etlicienl  \v:it«M--|iiiritii-:itinii  plant  V 

That  is  the  old  question  over  again.     You  would  reduce  the  stand- 
ard below  that  spoken  of  by  Mr.  Fuller,  but  you  would  not 
actly  at  what  place  you  would  place  that  standard? 

Mr.  PHI  i.i'-.  I  do  not  care  to  say  that  I  would  reduce  it.  T  would 
rather  not  an-wcr  the  question  in  ju>t  that  way.  1  think  it  is  a 
pretty  broad  question.  It  leemi  t->  me  that  in  any  given  case  we 
•  an  fttrive  at  an  aii-wer  1»\-  comparinir  the  co-t  of  sewage  treatment 
with  the  benefits  to  be  derived,  those  hern-tit-  to  l.e  expressed  in 
terms  of  cost  of  water  purification.  It  may  [ye  necessary.  a>  ! 

tested,  to  doubly  filter  the  water  -upply,  and  if  I  hat   is  cheaper 

i   the   purification   of  sewage   upstream   and   can  be  shown   to  be 

toffy,   then    I    would    favor  ^uch    a    process,  but    in   the 

light   of  our  pre-ent    practice,   where  double  filtration   ha-  not   been 

'rted  to  seriously  and   under  a   -ituntion  such  a-  we  ha\e  before 

us  here.  I  believe  that  some  treatment  of  the  sewage  upstream  is 
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de-irable.  e\en  admitting  tint  all  tin-  cities  on  those  rivers  ought  to 
purify  those  waters.  As  to  just  what  load  filters  can  safely  take  I 
am  not  prepared  to  say.  I  would  not.  at  least,  raise  Mr.  Fuller's 
figure. 

Mr.  PtiwM.i.  lla\e  you  not  some  standard  in  practice  that  you 
\\oi-k  up  to '. 

Mi.  I'M  M.I'-.  1  know  several  places  that  I  think  are  seriously  over- 
loaded to-day. 

Mr.  POWM.I..  What  are  they  ( 

Mr.  I'm  i.r-.  The  Merrimack  River  has  been  mentioned  here  to-day 
in  eonnertion  with  Lawrence.  In  my  opinion  that  water  is  not 
>uital»le  water  for  filtration  by  present  methods.  The  upkeep  on 
the  filter  is  high.  The  responsibility  placed  upon  the  filter  itself 
and  upon  the  filter  attendants  is  very  great  and  the  margin  of  safety 

-mall.  Little  fluctuations  are  apt  to  produce  bad  results.  We 
h:we  one  interesting  case  where  the  filter  went  out  of  commission 
for  a  while  and  we  had  an  epidemic  of  typhoid.  That  filter  has  too 
great  a  responsibility:  but  just  where  one  would  place  the  line  I 
do  not  know.  It  i-  like  the  difference  between  a  good  man  and  a 
bad  man:  one  can  show  examples  of  each,  but  it  is  hard  to  draw  the 
line  between  them. 

The  ('JIAIKMAX.  How  does  the  contamination  of  the  waters  of  the 
ri\eis  you  have  just  referred  to  compare  with  the  contamination 
of  the  waters  in  the  Detroit  and  Niagara  Rivers,  as  shown  by  the 
report  of  the  sanitary  experts  in  this  particular  investigation? 

Mr.  I'IIM .!•-.  1'erhaps  Dr.  McLaughlin  can  better  answer  that 
ijue.-tion. 

Dr.  MI  LAI  <. in. ix.  The  conditions  in  the  Niagara  River  and  De- 
troit River,  of  course,  vary  at  different  points.  There  are  points  in 
the  Detroit  River  where  the  pollution  is  worse  even  than  in  the  Mer- 
rimack River,  but  taken  as  a  whole  the  Merrimack  is  worse  through- 
out the  entire  stream,  and  in  the  Niagara  River  the  same  thing  ob- 
tains. Below  the  Falls  it  is  badly  polluted,  but  I  understand  the 
M'-rrimack  Rher  is  very  much  worse  than  the  Niagara  River  at  any 
point.  I  do  not  remember  the  figures  for  the  Merrimack  River.  Do 
you  know.  Mr.  Phelps  ( 

Mr.  Pin  LI--.  I  have  not  seen  any  for  several  years.  It  used  to  be 
•  al  thousand  15.  coli  per  100  c.  c.,  but  that  was  by  old  methods. 

Dr.  M«  L\i  i. in. IN.  I  think  it  can  be  safely  said  that  the  Merrimack 
Ri\cr  \\ati-r  i-  \\  ^,,,,,1  ,|,.;,|  worse  than  the  water  we  have  to  treat  in 
the  Detroit  or  Niagara  Rivers. 

Mr.  P..WM.I.   Mr.  Phelps.  we  would  like  you,  if  you  can  possibly 

d««  -o.  to  be  more  definite,  because  the  distinction  between  good  waters 

and  bad  wafer-  you  are  drawing  is  as  vague  as  your  reference  to  the 

distinction  between  a  good  man  and  a  bad  man.     Is  there  not  some 

dard  that  you  have  in  mind  and  can  you  not  say  that  if  the  water 

i-  up  to  that  standard  it   is  all  right   and   we  can  let  it  go.  but  should 

t    fall  below  that  standard  ( 

Mr.  I'm  IT-.  T  do  not  believe  the  problem  itself  is  quite  so  definite 
as  that.  Starting  with  a  good  water  to  purify,  and  increasing  the 
pollution,  the  margin  of  safety  becomes  less  and  less.  I  believe  that 
M  with  a  fairly  large  margin  of  safety  many  water  filters  having 
their  bad  days,  or  their  attendants  not  feeling  (piite  up  to  their  usual 
condition  and  being  a  little  less  careful,  there  is  more  or  less  fluctua- 
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Ill     the    output     of    the     filter.       The     potential 
(el     ail'i  \\ith     increa-lliLr    pollution.    ;it|i|    there    I-    ;i 

tiniioii-  «n  from  :i  perfect  l\  unsafe 

or  I   -In  not   lielie\e  tin-  nature  of  tiie  proMem 

allow-     D  where    tllf    -.afe     polllt     Clld-.    and     till'    Illl-afe    |)oilll 

gina 

II    i-   :i    <|iiestion   of   relative    potential    danger   which    can    not    be 

clearly  delimited.     Any  pollution  probably  mean.-  soi lander,  for 

tlif   filter   may   break.  «lo\\  n   completely,   but   if  this   i-   slight 

IT  it.     More  pollution  mean-  m<>iv  .lander,  ami  tin-  beti   we  can 
wide  a  maririn  of  safety  a-  possible. 

Dr.  M«  Lu  ..HI. IN.  I  belie\e  we  would  he  justified  in  not  trying  to 
fix  that  point.  Tin-  mamm  of  -;ifrt\  meaofl  that  y»»u  ha\«-  not  li\»-,| 
an\  point. 

Sir.  I'..\\M.I.  Making  all  alloxvaii-'r  for  a  maririn  "f  -afrty.  what 
\\oiil.l  you  >ay  would  IK'  the  >taLre  of  \\ater  which  would  he  the  maxi- 
mum limit  of  kidiu'.-s.  .-<»  to  -peak,  which  yon  would  throw  into  a 
purifying  plant'  \<t\\  can  approximate  it  in  «.me  ->\av. 

Mi.  I'inir-.   I  will  figure  it  out  in  thi.-  \\ay  for  you  :  Mr.  Fuller'.-* 
which    I   am   \«-ry   grateful,  taken   a-  a   -tartinir  point,   will 
.n  a  !'s  per  cent  reduction  in  H.  roli  per  UK)  c.  c. 

Mr.  I'oun.i.  Tin!  is  1  in  10. 

Mr.  P'.IMI--.  T!i  it  i-  1  in  1<»:  an<l  that.  I  -hoiild  -ay.  i.-  just  alioiit 
niit. 

Tin-  CII\II:M\N.    Vnii  mean  the  limit  of  -afety? 

Mr.  I'nn .!•-.  The  limit  of  safety:  v •-.  I  would  like  i»  Bee  a  filter 
doin<:  much  lu-tter  than  that  ordinarily. 

Mr.  !'.  i\\  i  i  i  .   I  »ut  you  would  like  to  -4-e  it  doin«r  no  wo 

Mr.   I'm  IT-.    I   \\ould  lilx  it  iloinir  no  worse:  there  may  l>e 

BOme  filter-  doll  .  l>ut  those  filters  are  like  a  l>ad  tire  ha/urd, 

in  that  they  have  a  potentiality  for  harm.  They  may  Lr<>  had  and  if 
they  «ro  had  they  will  do  irreat  liiirm.  It  is  a  measure  of  an  un.-een 
ilanL'i'r  that  i.-  hard  to  fix. 

I>r.    Mi  L\i  i, in. IN.    In   tl  .  ol  the   Merrimac   Ki\er  they    face 

conditions  which  already  existed,  and  they  are  doin«r  the  best   they 

:  hut   in  '  Lake-  \\ater.-  we  have  now   water-  that   ofler 

u-  an  opportunity  for  conservation  and  irive  usa  \ery  much  greater 

maririn  of  -;i ! 

M       !'       iil    would   like  to  arrive  at  s particular  standard. 

le   to   do   BO. 

I>r.   M'  L\I«.III.I\.    1   should  not  think  it   would  he  wise  to  permit 
Lake-   water.-  to   reach  :'   <h'trree  of   pollution   such   as   wr 
ha\e  in  many  of  our  ri\« 

Mr.  I'OWM.I..  Mr.  Fuller  i:a\e  u-  hi-  ideas,  appi'oxiiuat  iiiii  as 
neai'lv  a-  he  could.  He  -aid  it  wa-  an  idea  that  9  in  his 

mind:   he  could   not    fix    it    definitely.      Now.    I    want    Mr.    IMielp-  to 
u-   his    idea    ju.-t    alonir   thf  -ame   line.      Mr.    Phelp-.   you   have 
made  yoiir-elf  cleai1:  that  i-.  in  the  c  oad  water  you  are  run- 

Jiinir  the  risk  of  greater  danir»'r  throuirh  imperfect  operation  of  the 
plant  than  you  would  lie  running  in  tlr  i  water 

the  plant  l»fin«r  efliciently  operated).     In  ot :  !-.  if  there  were 

any  water  that  .-lipped  through  without  ,-utlicient  purification  it 
would  contain  a  much  larger  percentage  of  climirerous  elements  than 
would  a  pood  w  ;iter  '. 
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Mr.  I'IIKI.I-S.   K.-.actly. 

Mr.  Po \\KI.I..  Aii.l  there  is  where  your  difficulty  conies  in  hying 
dounaiiy  -tandard  in  respect  to  this  mutter  ( 

Mr.  PILKI.P-.    ">  » •-.  -ir. 

Mr.  POWKI.I..  No\\.  a-suming  that  yr.ur  plant  was  fairly  well  oper- 
ated, what  \\oiild  you  say  ( 

Mi\  PHI  ir-.  I  ani  assuming  thai.  I  am  assuming  ordinarily  in- 
telligent operation.  N<»  filter  would  lie  any  good  if  it  were  not  fairly 
\\ell  operated.  l>nt  I  also  have  in  mind  the  accidents  that  it  is  im- 
•ilile  to  fort-set-  or  prevent.  Such  accidents  happened  to  the  Law- 
rence filter-  -ome  years  ago  when  they  froze  up  and  a  lot  of  bad  water 
through,  and  at  Philadelphia  where  a  pipe  line  burst  and  some 
raw  water  got  into  the  system.  These  are  the  things  that  I  have  in 
mind,  and  also  the  fact  that  the  operation  of  the  filter  is  not  a  steady 
and  constant  thing  but  fluctuates  and  has  a  few  very  bad  points  and 
many  medium  had  points  to  average  in. 

Mr.  Pow  KM..   Its  efficiency  is  a  variable  quantity? 

Mr.  PHELPS.  Yes,  sir. 

Dr.  STABKET.  In  view  of  that  last  statement,  does  not  that  rather 
mil  \<ni  to  the  policy  of  feeding  such  a  filter  with  a  good  clas- 
of  water  '. 

Mr.  PIIKI.I'-.  It  commits  me  to  just  what  I  said  at  the  start,  that  I 
l>elieve  in  going  at  it  from  the  other  end  and  accomplishing  all  that 
can  lie  done  within  reason  at  a  reasonable  cost  and  that  would  relieve 
u>  the  burden  of  fixing  any  standard  at  the  waterworks.  If  the 
\\ater  i-  too  bad  after  that,  it  will  be  necessary  to  get  another  water 
supply. 

Mr.  POWKI.I..  "What  do  you  consider  to  be  an  unreasonable  re- 
nsibility  to  place  upon  a  modern  efficient  water  purification 
plant '.  " 

Your  answer  to  that  would  be  the  same.  I  presume,  as  to  the  pre- 
ceding question? 

Mr.  PHI  ii1-.    Yes.  sir. 

Mr.  POWKI.I,  (reading 

Would  you  consider  it  proper  and  advisable  to  permit  the  discharge  of  sewaue. 
uents  under  proper  restrictive  control  up  to  a  point  where  the 
86  of  |Miiiution  did  not   impose  an  unreasonable  burden  or- responsibility 
np«»n  purification  plants  of  public  water  supplies? 

Mr.  Pin  I.P-.    Y'-.  -ir:  I  would. 

Mr.  POWM.I  .  Do  von  wish  to  enlarge  on  that  in  any  way?  AVe 
ha\e  had  the  matter  up  Itefore  with  you. 

Mr.  Pin  1C-.    I  think  not :  only  to  refer  to  what  I  said  about  natural 

ITOea     I  I.eliexe  we  should  utilize  the  resources  that  we  have. 
Mr.  Pouiu.    It    would  all  lie  covered  by  the  unreasonable  burden 

ponsibility  ( 
Mr.  Pin  i  !•-.    fet,  sir. 

ipht-r:  I  do  not  believe  Mr.  Powell  said  "expense." 

If  the  question  is  to  stand  a-  it   is,  however.  I   would  answer:  "  It   is 
not  a  question  of  burden  of  expense  so  much  as  a  burden  which  shall 
preclude  efficient  purification.") 
Mr.  Powri.i.  i  reading)  : 

in-L.-iii   <e\vau'e  \v:is  suHicioni   to  render  the  raw  water  at 

ihf  intake  in  <|iicstioii  ,,f  such  a  character  as  to  impose  an  unreasonable  burden 
or  renpon-ibility   n|H>n   the  water-purification  plant,   would  you  consider  that 
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••IH»U«ll     \\hcil     tin-    (l.-L-ni-    of     |M>lll!tl»M 
:.-dtl..-d    I.elou     tlial    \\lili-ll    .'..liMitlUe-    ill*    Illil  ••a-ollllhle    burden 

•\    ii|«>n  DM-  \\:ilcr  puriti.  Mtion  plant'.' 

L  1  stippo.-e.  i-  ;i  qiie-tion  of  condition,  is  it  not? 
I'm  M-.   I  ran  be  a  little  more  specific  on  that 

Mr.  I'OWKI.L.  IMease  do  not  routine  yourself  in  words.  but  jrive  u-, 
:•!!  your  \  iew>  on  it. 

Mr.  I'mi.r-.  Such    purification  is  undertaken   in  certain  stages. 

not    produce   a  gradual   improvement   from   notliing  up  to 

100  per  rent.  l'iit   \\e  have  to  do  a  certain  ainount.  and  that  takes  us 

up  i  in  point.      We  can  have  limited  sedimentation,  but  it  does 

not  cod  much  more  to  obtain  the  maximum  benefit.-  from  vedi  menta- 

tion.     We  can  him-  -terili/ation   within  certain  limits,  but  the  same 

applies  there.      I  f  \\  e  are  ir«'  in  IT  t»  sterli/.e  at  all.it  doe-  not  cost  much 

more,  and  it  i-  \\otth  the  additional  cost  to  obtain  a  high  efficiency. 

M  an.-\\er  to  thi-  question.  1  would  say  that  if  sewage  puritication 

is  g<»in«:  t«>  be  undertaken,  and  it   i-  nr.-e.—ary  t.>  produce  a  certain 

minimum  requirement   at   tin-   waterworks  intake,  then  we  might  as 

well  continue  that  process  up  to  a  point  of  efficiency  which   repre- 

•  -  the  most  good  for  the  money  regardless  of  the  fact  that  perhaps 

that   full  efficiency  is  not  quite  needed  at  the  present  moment  in  the 

obtaining  of  good  drinking  water. 

Mr.  I'own.i..  Would  not  the  element  of  dilution  enter  into  a  full 
ans\\er  to  that  question?  If  you  are  dumping  your  sewage  effluent 
int"  quantity  of  water,  there  would  be  less  necessity  for  puri- 

fication of  the  effluent. 

Mr.  1'iiKLps.  That  is  fixed  in  this  question  by  the  requirement  that 
\\e  mu.-t   ha\e  a  certain  standard  at   the  water  intake,  and   I   a>siime 
that   the  element   of  dilution  and.  the  element  of  time  have  already 
taken   advantage  of  and   that   something   further   is   neces-ary. 
N'ou.  if  we  are  <:<>inif  to  do  something  further,  it  i-  well  to  utili/e  the 
plant   to  it>  maximum  efficiency  rather  than  try  to 
ke.  p  it  down  to  tlie  minimum. 
Mr.  POWELL  (reading)  : 

Taking   it    t'nr  ^ratitiMl   that    it    is   impossible  to  control  surt'ai-.'  draina:.-' 
ill.-  count  r\  siil»-  diif  t»  r.iii-   \j:i-hiiii:-.  <'tc-..   i-  it   your  opinion  that   iixxlern  elli- 
cient  \vat.-r  p:irili.-:ition  plants  i-ould  aileijnatelv  I-O|K-  \vitli  this  form  of  pollution'.' 

Mr.  I'm  i  n,    Yes. 

Mr.  I'i'WM.i.    You  have  no  best  itat  ion  in  >ayin«r  that? 

Mr.  Pin  i  PS,    Noi    at   all. 

M1.  BOWKIJU  That  i-  a  much  less  difficult  tiling  to  cope  with  than 

:rom  a  city  ' 

Mr.  TUMI--.  That  is  relatively  simple:  yes.  sir. 

Mr.  I'owri  i    i  r.-adi! 

I'roviilet!    the   .  of   urbni:  nto   any    |iart    of   the   Cival    l.ake< 

or  their  conn.  -u.-li  thnt  nn  iinreii^onable  Ininlen  or  rf-ponxibillty 

upon   a    \\  att-r  pni-lti.  :ition   plant,   \\hnt    method-   .if   -••uai.'r   treatment 

would  \oii  re.-omiin>iiil  to  t-i-ilui-e  the  |MiUution  to  n  p..  in!  where  no  unreasonable 

burden  ,.•  .iced  II|MU:  -u«'h  \\ater-puritir.-ition  plant'.- 

ICr,  Tin  IP-.   1  airroe  with  Mr.  l-'uller  exactly  in  what  he  said.     It 

is  not  worth  while  to  repeat  it. 
Mr.   l'"\\  i  i  i     '  iv.idini:  '  : 

ii  jilant-  !>r..  p 

existed   in   all   nun  «.   do  \.-n  .-..n-idi-r  tli.-it    iii'li^ri-iminale  ili^-har.' 

l<  -h.mld   l.e  |M>nnittedV 
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Mr.  Pn  ' :  I  do  not. 

Mr.   Povv  KM..    Kor  \\  hat   rea- 

Mr.  PiiKi.i-s.  In  tlu-  tirst  place,  those  vessels  constitute  moving 
They  :nv  constantly  going  up  and  down  by  the  intakes  of 
tlu-  water  supplies,  and  they  throw  or  may  throw  at  any  moment  a 
rather  e.x< -essive  burden  upon  that  particular  portion  of  water  going 
through.  With  ivgard  to  one  another.  1  think  the  vessels  would  have 
to  U-  considered.  1  have  been  looking  into  this  matter  and  happen  to 
know  from  correspondence  that  those  lake  captains  object  very  seri- 
ously to  taking  water  from  shore,  and  one  can  hardly  blame  them, 
>ince  the  water  from  the  center  of  the  lake  is  certainly  better  than 
the  water  at  the  Chicago  intake.  As  they  travel  in  lanes,  they  may 
.  ny  time  seriously  pollute  one  another's,  water  supply.  I  have 
been  working  upon  remedies  for  this  situation,  and  perhaps  my 
feeling  is  engendered  by  the  belief  that  we  have  a  satisfactory 
remedy. 

Mr.   POWKM..   What  is  that  remedy? 

Mr.  Piin.rs.  A  sterlization  plant  operated  by  steam  which  is 
entirely  automatic  and  can  be  relied  upon.  We  are  trying  it  out 
experimentally  and  hope  to  place  it  upon  one  of  the  boats  this  sum- 
mer. If  that  remedy  works  out,  as  I  believe  it  will,  it  will  be  so 
simple  and  will  satisfy  these  particular  requirements  so  well  and  at 
so  little  cost  that  I  believe  it  should  be  adopted  without  question. 

The  CH AIUMAN.  The  equipment  would  be  on  the  vessel  itself? 

Mr.  PIIKI.I-S.    Yes.  >ir. 

Mr.  I'ow!  ii.  Now  a  few  general  questions.  As  respects  the  means 
of  disposing  of  sewage,  what  methods  are.  in  your  judgment,  the 
leading  ones  in  the  civilized  world  to-day? 

Mr.  PHKI.PS.  There  are  a  great  many  different  requirements  in 
that  problem  and  each  requirement  is  met  in  its  own  way. 

Mr.  Povv  i  1.1  .  Take  the  sewage  of  cities,  for  instance. 

Mr.  Piir.u's.  Even  there  one  can  not  generalize.  There  is  the  re- 
quirement, for  in-tancr.  of  very  complete  purification,  such  as  exists 
when  the  amount  of  dilution  water  is  small  compared  with  the  sew- 
age discharge  and  a  serious  nuisance  would  result  from  the  discharge 
That  is  met  best  by  the  old-fashioned  sand  filter.  From 
that  point  on  there  are  other  oxidizing  methods  of  less  and  le-s 
efficiency,  cheaper  and  cheaper  in  cost,  down  to  screening,  sedimenta- 
tion, and  the  mere  removal  of  suspended  matter.  There  is  a  con- 
tinuous gradation  of  method,  and  I  would  not  say  that  any  one  was 
best  except  in  some  particular  situation. 

Mr.  IWn.i..   What  about  sewage  farms? 

Mr.  Piiu.ps.  Such  farms  are  used  abroad,  but  are  becoming  le-s 
and  less  well  thought  of.  T  believe  they  will  I.e  abandoned.  T 'think 
the  showing  is  that  there  is  no  profit  in  them  and  that  probably  the 
cheapest  \\av  out  i--  to  destroy  the  sewage  by  other  methods. 

The  CM\II:M\\.    Where  are  they  employed  mostly? 

Mr.  Pin  M-S.  At  Berlin  and  at  Paris.  At  Paris  they  are  being 
\t  Berlin  I  believe  they  are  quite  satisfactory.  At  Kdiii- 
burgli  tln-y  have  them,  and  they  have  been  tried  in  this  country.  On 
the  Pacilii-  coast  they  have  been  fairly  successful  in  irrigating  nut 
orchards.  I  believe  there  is  a  field  for  such  irrigation  in  the  cotton 
field-  of  the  South  to-day. 
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Mi  •.  l'..\\  1  1  1     1  1  «.  \\-  a  I  MM  it  these  chemi'-al  double-tank  ;i  1  1  angemenU? 
\i     I'mir-.  Thooe  perfonn  another  function.     Th.  nk  i» 

dc-  :  limiefy  tin-  sludge  or  solid  part  an.  I  to  prepare  the  -«-wage 

for  pin  -ill.  -atio  n  by  tin-  oMdi/.ine.  filter-.  It  should  I..-  regarded  in 
the  light  i.f  preliminarx  1  1  vat  IIP  i,  i  1  •  ihc  Iniholl  tank  : 

he  i   total  treatment.     It   ivmoves  the  solids  efficiently.     It 

lia>  its  field  and   i-  a   \ery   valuable  piece  of  apparatus   for  that   | 
ticular  cla.-s  of  work. 

Mr.  POWKLL.  Mou  about  the  comparison  between  America  and  the 
older  countries  of  Furope  '  Are  \\e  on  this  side  of  the  waters  abreast 

of    tin-Ill? 

Mr.  I'mi  i'-.    1  think  Mr.  Fuller  summed  that  matter  up  about  as 

I  \\onld.     \\'<-  are  <|iiite  a  little  alu-ad  of  them  on  chemical  disinfec- 

tion  iMith  of  >e  \\airr  and  \\ater.     1  think  England  is  far  ahead  of  us 

on  ivstri<-ti\e  roiitrol  of  rivrrs.  Imt  that   i.^  more  largely  IxM-an-e  of 

-it\  . 

Mr.  I'ou  i.i.i..  <  )\\  lug  to  the  density  of  population? 

Mr.   I'm  i  I--.  <)\\in<r  lo  the  density  of  population  and   the  small- 

lie>-   of  the   .-treaill-. 

Mi.  1'..  \\iii.    \\n\\   alioiit  the  continental  roimtr:' 

Mr.  I'm  IP-.  There  i>  \cry  little  to  be  said  one  way  or  the  other. 
In  BOOM  i.-i:ion>  of  (i-nnany  they  have  gone  into  sewage  purification 
rather  fully,  though,  as  Mr.  Fuller  said,  their  prime  object  is  to  get 

out    the  >olids. 

Mr.  I'ou  11  i  .  U'hen  the  conditions  in  this  country,  with  the  lar^e 
watercoiir-c-.  are  taken  into  consideration,  have  we  anything  to 
from  F  u  rope? 

Mr.  I'm  i.r-    Very  little.  I  think. 

Mr.  P<>\\  i  i  i  .  Y.-II  think  that  our  >y-tem>  are  hetter  adapted  to  our 
condition-  than  theii>  would  be? 

Mr.  I'IIKI  I--.  It  ..ML'lit  to  lie  said  in  fairii'->s  that  we  have  already 
learned  nearly  all  that  \ve  know  from  them. 

Mr.    I'O\\IM..    The   experts    ill    the    c-a-e    of    lintl'alo—  I    do    Hot    know 

l»ut  what  you  were  one  of  the  gentlemen  —  were  called  upon  by  the 
council  or  the  hoard   of  health   to  diagnose  the  situation  there 
and  presrrilie  for  it.  and  they  prescribed  a  settling  tank  or  sedimenta- 
tion and  BC1  :>ut   went   n<i  further.  e\<vpt   \«  -ay  that   possibly 

chlorination  mi«_'ht  be  resorted  to  in  addition.  Now.  would  you 
think  that  if  that  program  \\ere  carried  out  that  the  situation  would 
\»'  met  at  P.ntl'alo? 

I'm  i.i'-.    I   think  that   with  ddorinat  ion  it  would  probably  lx> 

.id  many  ye.tr-. 

r\)WKLL.    I    ha\e  another  mie-tion  l<>  a.-k  you  with   re-pe.-t    I" 
purification.      When  you  con-ider  the  densely  populated   rural  com 
munities  almiir  the   Niagara    Ki\fi    and   ahmi:  the  Detroit    Kiv»- 


Niagara    Ki\fi    and   ahmi:  the  Detroit    Kiv»-r  and 
the   necessarily    lar-  •  tage    "f    |>olliition    in   the   water-   t! 

there  \\ould   be  no  object    in  ha\inir  the  -e\\a-c  of  either  Detroit   or 
Uull'alo  -terili/.ed   t..  .•  tlmii   would   be  the   \\ater  into 

\\  hich  it  is  debauched,  \\onld  th«  • 

Mr.  I'm  i          \     :  there  would  be  no  .  id  one  could  not  d<>  it. 

At  best  sterili/ation  i>  imperi 

Dr.    M-  Lu  «;IH.I\.    I    think  evid«-nce  should   be  brought   out    with 
regard  to  the  OOSl  of  sewage  treatment  in  some  of  the  lake  cities.     I 
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would  like  t<>  ask  Mr.  1'help-  to  give  us  his  views  with  regard  to  the 
••\\aire  treatment  in  Cleveland  or  Milwaukee. 

Mr.  I'IIF.I.PS.  I'o.-sihly  Mr.  Whipple  is  better  informed  with  re- 
pin  I  in  Milwaukee.  Tin-  costs  are  not  excessive,  and  range  for 
sedimentation  and  screening  perhaps  from  10  to  30  cents  per  capita 
PIT  annum,  and  for  disinfection  •"•  cents  more.  That  is  a  very  rough 
e.-nmate  an<l  it  is  merely  to  give  you  my  idea. 

At  Rochester  the  cost  <»t'  sedimentation,  including  an  expensive 
pipe  line,  was  estimated  at  -JS  cents  per  capita  per  annum. 

At  Cincinnati  screening,  sedimentation,  and  disinfection  were 
estimated  at  •_".»  cents. 

Dr.  Mi  LAI  (.111. IN.  I  want  to  hring  out  the  point  that  some  lake 
cities  are  already  going  ahead  on  their  own  initiative  with  sewage 
treatment  and  are  doing  it  at  a  reasonable  cost.  I  would  like  to 
have  Mr.  I'helps  say  something  about  the  advisability  of  hearings 
to  be  held. 

Mr.  1*111.1. PS.  Dr.  McLaiighlin  spoke  to  me  at  noon  about  the  hear- 
ings on  the  part  of  the  cities,  and  I  suggested  perhaps  the  commis- 
sion's next  mrve.  before  asking  the  cities  to  be  heard,  might  be  to 
draft  some  tentative  program  to  offer  to  them. 

Mr.  ('.\s«;i{.\i\.   What  do  you  mean  by  that? 

Mr.  1'in.i. PS.  It  seems  to  me  that  it  is  the  commission's  duty  to  oiler 
the  cities  some  tentative  program  on  which  they  are  to  be  heard 
rather  than  ask  them  what  they  are  going  to  do. 

The  ( 'IIAII:MAN.  Are  yon  familiar  with  the  plan  on  which  the  com- 
mis>ion  has  agreed  under  which  the  investigation  of  the  second 
branch  of  this  reference  i-  to  lie  conducted? 

Mr.   I'M  P.I. PS.    I  have  read  the  schedule. 

The  CHAIRMAN.  From  your  knowledge  of  the  plan,  what  would 
you  say  generally  as  to  its  advisability  or  practicability  for  the  pur- 
po-e  of  obtaining  the  information  which  the  commission  necessarily 
must  obtain  in  order  to  make  its  reports  to  the  two  Governments. 
together  with  its  conclusions  and  recommendations? 

Mr.  I'IIU.P^.  I  think  you  have  gone  about  it  in  a  very  compre- 
hensive way  and  wish  to  oiler  that  single  suggestion  that  some  tenta- 
tive outline  regarding  purification  and  protection  of  the  water 
-hould  be  drawn  before  the  cities  are  heard. 

The  ('MAIL-MAN.  What  would  you  say  as  to  the  commission  putting 
in  printed  form  the  proposed  plan  with  the  conclusions  and  opinions 
of  the  sanitary  expert.-  oM'ered  here  to-day  and  submitting  that  to 
the  cities,  together  with  the  announcement  that  the  commission 
would  hear  them  at  a  certain  time  on  the  question  of  water  purifica- 
tion or  se\\a«:e  treatment,  or  as  to  the  remedy  for  the  pollution  which 
ha-  been  found  to  exist  ( 

Mr.  I'MU.P-..  The.-e  gentlemen  have  been  talking  in  rather  broad 
L'eneral  terms  as  a  matter  of  general  policy  rather  than  dealing  with 
B&  It  stems  to  me  it  has  got  to  be  somebody's  duty  to 
formulate  this  thing  in  a  more  specific  way.  Whether  you  leave  it 
to  your  ad\i-er-  or  to  Dr.  McLaiighlin  is  for  you  to  decide.  I  fear 
yon  will  not  «ret  \ery  far  with  hearings  with  cities  on  a  basis  of  the 
kind  of  evidence  that  we  have  been  putting  in  here  to-day. 

Mi.  <  \-«. I:\IN.  Let  us  take  a  concrete  case.  Is  it  your  opinion 
that  we  -hould  go  to  Buffalo,  for  instance,  with  a  preconceived  plan 
of  what  we  want  Buffalo  to  do  ( 
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\|        I'         i~.    I    dunk    3Q,   in    fairne-s  to  tli.-in:   «.t  heru  i-e.   hov 
lhe\    i.e  lir:inl  unit—  \«'ii  \\i-h  merely  to  |>nl   it   ii|>  to  lli.-m  \\ 

•  lo. 

Ml.      At       ple-ellt         I       -.-hi-     thai      the      |Hl|llltill!l      e\t'-|l'l 

:  ic.    I'm-   in-tance.    from  !•"•   I"   •_'<•   mile-  at    tin-   pi 

\\  li,  i-  much  di-chai  ieu   of  (he  p: 

aMe  increase  \\iliilli  the  lie.M   '_'.'  "i    .".'  I    I  he  ri  |i;i  ri:i  II  commillli- 

.  den-ilv   of   |i(»|)lil;itl<in.   miirht    H"t    :i    time  come   when 
tlii>  lake  \\inil.l  IK-  virtually  :i  cesspool  '. 

Ml     I'm  I  I1-.    I   hardly  think  it   \\oiihl  In-  so  li:ul  :i^  tlint. 

Mr.    IN. \\iii.    \\'lu-ii   <>nc  iret-'  out    •_'<>  nnlo   that    i>  aliont    halfway 

I»i.  M.  L\i  ..III.IN.  That  |»olliition  ix  «.nl\  mi  the  >nifa<v.  'I'har 
lake  .-t  ili-rp. 

\h  PHKLP&  It  will  undoiihtnlly  irct  \\or-i-.  Von  can  not  ilcny 
that  !'a«-(.  You  .-.-m  not  drny  tin-  fact  that  the  longer  \\  ••  wait  the 
hanler  it  i-  to  d<>  anyt hin.ir. 

Mr.    I'OUH.I.    ^ On   think   inea>iire>   >hoiil«l    now   be   taken    t<> 
the  thmijMMi:  "f  their  raw  x-\vaire. 

Mr.   I'm  i  !•-.    STee;  ami   I   think   ultimate  |>lan-  oiiirht   to  he  W( 
out  not  only  for  to-day,  hut  for  the  future. 

STATEMENT  OF  MR.  GEORGE  C.  WHIPPLE,  OF  NEW  YORK  CITY. 

Mr.  I'ouiii.  Mr.  \Vhipple.  will  you  kindly  i/ive  u>  a  -tateinent  ..f 
your  r\p»-rie! 

\I-     WHIPPLE.    Like  M'-.  Fuller  and  1'rof.  I'help>.  1  al-o  ^radiiatt-d 

from    tii.     IfaSBachnaettG    Institute  of  'rechnolo^ry   in    Bo-ton.     That 

.  in  the  department  «;f  eivil  enLrineeriiiLr.     Since  that  time 

I    have    l>een    eniraurd    in    >anilary    work    of    various    kind>    related 

chiefly    to    water  >upply    and    >e\\era^e.      After   L'raduation    I    spent 

:i    \-ear-s  in  charge  of  the   laboratory  of  the   Boston    waterworks 

diirin«:  which  time  I  had  much  to  do  with  the  -Military  condition  «-f 

(he  \\ater-hed    from   which  the  city  of   Bo-ton   i>  supplied.     Then    1 

came   to    New    York,   and    for   -e\en    year-    1    \\a-    in    chari:*'   of   the 

lahoratory  of  the  water  -upply  of  l>r<  oklyn.  N.  Y.     Aftei-  c.,t,.   lida- 

tion   the   function-  of  thi-   laboratory    were  extended    t«>    Ne\v    York 

In   I'.'nj  I  entered  into  partner-hip  with  Mr.  Allen  Ila/en.  :«nd 

•  then  we  have  lieen  eiiiraL'cd  in  Inisine—  afl  con-lilting  enijineer-. 

^\  '••  ill-    d<  ne  a  ir,M)1|  (|,.M|  ,,f  work  in  many  of  the  larm-  cities  of  the 

coiinti  \ . 

Al'oiit   three  y.-ai-    iLr"   I    l»ecaiue  prot  -Military  en^iiuvrin^ 

in    llar\ard    I'liiver-ity.  and   at    the   pre-ent    time   hold   that    po-ition 
and   the  -ame   po-itioll   in   the   Ma-.-achu-ett-    lli.-titilte  of  Technol. 
The.-*-  t\\o  in-titiition-  ha\e  recently  comliincd.  90   far  a-  their  61 

n  iT  work  i-  concerned.     I  am  -till  a  meml>er  of  the  firm  of  I  la/en 
^   ^Yhipple.      During  the  hot    !«'  \car~  our  firm  ha-  hail   to  do  with 

r   -upply   and    -ewaire    prohli-m-   in   -llcll   ritie  tlalid.    N' 

'on  and   Springfield.   Ma  \          }  <>r\<   Cit\,   Baltimore.   \Ya-h 

"ii.  and  many  citic-  in  the  Scuth  and  -mne  of  the  cities  in  the 
\\'i-t.  I  take  ,t  that  you  do  not  «  i iv  to  ha\e  :l  H-t  of  all  of  them. 
\\'e  hi\e  M!.-O  <>>  .ml  deal  of  \\crk  in  ('anada.  \\"e  dc-ii:ned 

and  -upervi-ed  the  con-t ruct ion  of  the  -and   filtration  plant   for  tin 
.:»— 17 4 
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city  <>f  Ton  nto.  a.  id  a  iv  now  designing  a  mechanical  filtration  plant 
for  the  city  of  Ottawa.  A  number  of  years  ago  I  was  a  member  of 
the  water  supply  commission  in  the  city  of  Winnipeg.  We  have 
•  lorn-  work  around  tin-  (iivat  Lakes.  In  1904  I  made  an  extended 
examination  of  the  water  supply  of  Cleveland  with  respect  to  the 
quality  of  the  water,  and  investigated  an  epidemic  of  typhoid  fever 
that  occurred  there  about  that  time,  during  which  there  were  some 
ii  two  or  three  years.  About  three  years  ago  I  served 
I  member  of  the  sewerage  commission  in  Milwaukee.  I  have 
always  had  a  good  deal  of  an  interest  in  the  general  subject  of  lakes 
and  lake  currents  and  the  microscopic  organisms  of  lakes,  and  last 
year  started  at  Harvard  a  course  in  what  we  call  limnology  —  that.  is. 
the  scientific  study  of  fresh  waters,  especially  ponds  and  lakes. 

Mr.  POWIII..  You  have  had  an  abundance  of  experience,  and  such 
as  will  satisfy  the  commission.  You  have  heard  the  statements  of 
Mr.  Fuller  and  Mr.  Phelps  to-day.  Do  you  in  any  important  ma- 
terial differ  from  them  in  their  views? 

Mr.  Wim-ru:.  No,  sir:  I  should  say  that  I  am  in  substantial  agree- 
ment with  what  has  been  said.  I  might  state  some  of  the  things 
differently,  but  in  the  main  I  am  in  hearty  agreement  with  what 
was  testified  to. 

Mr.  I'OWKI.I..  \ow.takethefirstquestion: 


drainage    from    rural    communities.    agricultural    hinds. 
lands.  :n  nl  unsewered  towns,  especially  following  rains  and  thaws,  street   \vash- 
froin  rifles  ami  sewajre  throiiL'h   storm  wafer  overflows,   is  it  possible  to 
iiiaiiit.-'in   \vaterwa\s  draining  a   populous   area   in   a   condition   oi    such   purity 
that   they  may  sulely  be  used  as  a  sourc"  ol   water  supply  without  purification':1 

What  have  you  to  say  in  respect  to  that  question? 

Mr.  \VmiTM..  My  answer  would  be,  No;  that  is  to  say,  I  am  in 
euieiit  with  what  has  been  already  said  with  regard  to  that. 

Mr.  I'OWKI.I..  That  is  that  any  stream  which  flows  through  a  cul- 
tivated rural  district  must  be  purified  before  it  is  fit  for  a  water 
supply? 

Mr.  WiiiprLK.  Yes.  sir.  In  general,  I  do  not  believe  that  it  is 
wise  or  .-a  IV  to  furnish  a  city  with  a  supply  of  water  from  a  stream 
draining  an  inhabited  country  without  first  submitting  it  to  some 
form  of  purification,  unless,  as  sometimes  happens,  there  is  oppor- 
tunity for  very  long  storage  in  a  lake  or  reservoir. 

The  CM  \ntM.\\.   A  stream  draining  a  rural  district? 

Mr.  Wnirri.K.  A  stream  draining  a  populous  district  or  even  a 
rural  district. 

Mr.  l'o\\  MI.  A  greater  portion  of  the  time  it  might  be  free  from 
infection  '. 

Mr.  WIIM-PM.  JTea;  it  might  cause  no  trouble  for  several  years, 
and  then  suddenly  there  may  come  a  time  when  infection  reaches 
the  water  -upply.  and  water  takers  suffer  in  consequence.  That  has 
been  the  history  of  a  number  of  water  supplies  that  could  be  named. 
I  might  mention,  for  example.  Rutland,  Vt.,  a  place  where  they  take 
their  water  from  a  mountain  brook.  They  have  had  a  good  deal  of 
tvplioid  there  during  recent  years,  some  of  it  apparently  caused  by 
this  water  >upply.  a  supply  which  most  people  would  think  was 
'.d  reproach. 

Tin  CM\M:M\\.  Ha\e  they  discovered  the  source  of  infection 
there? 

Mr.  WMIITLK.  Not  definitely. 
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'  H\II:M\\.  The  origin  of  typhoid  fe\er  ii  \  ery  obscure,  any  - 

Mr.  \VIIMTI.I.  Soinri  knoun.  ho\\e\er.  that  there  have 

been  ca-es  of  typhoid  on  tin-  Rutland  \\atershed. 

Tin-  (  ir  MI:M  \\.  AJW  the  htcilH  of  typhoid  fe\ei  •  persi-tent  '.  Will 
they  live  long! 

\VHIITII.    S'o;   the\    «!<>  no  live  loni;  in   water.     Their  life  is 
ily  a  f|iiestion  of  \\eeks  rather  than  month.-. 

The  (-11  \U:M  \\.  Hut  they  will  not  live  as  long  as  the  l>a<-illi  of 
tmVn  -nlosi-.  \\hich  live  for  a  long  time  '. 

Mr.  Wmi-pi.r.  They  are.  perhaps.  -omeuhat  shorter  lived  than  the 
tuberculosis  irerm:  hut  \ve  do  n«H  kno\\  enough  about  this  matter  to 
make  a  definite  -tatement. 

Mr.   Pou  t  i.i.  i  read  i  : 


I-  r!i.-  pi.  •-•in  •!«•-  !•«•«•  ..f  |x.  Million  nf  tlie  <  .  ilM-ir  eoiuuM-tiutf  i'. 

;«li«-l!il  fi»  flie  public  health  of  either  «utintry? 

Mr.  \Vmn-i.K.  I  agree  with  Mr.  FulU-r.  that  they  are  not.  provided 
that  the  water  -upplies  that  may  he  taken  from  them  are  puriiied; 
but  1  a«rree  \\ith  Prof.  Phelp-  that  it  may  lie  tlanireron>  to  the  health 
of  the  people  if  the.-e  water  .supplies  are  not  puriiied  or  if  the  water 
happens  to  bo  used  without  puritieat  ion  a-  supplies  for  the  -teamer>. 

Mr.  P.'wu.i..  1  do  not  want  you  to  iro  any  further  than  you  can 
go:  but  I  would  like  to  i^-i-t  a  fair  .-tatement.  ^'011  have  n  ad  these 
tables  of  the  results  of  the  baeteriolojric  examination  la>t  summer. 
hav«-  you  n. 

M       \Vnii-r!  -ir. 

\!'  IVui  i  i.  Takin«r  iho-e  and  the  river-  of  Detroit  and  Niagara, 
would  yon  not  say  that  the  present  «-ondition  of  thin«.r.-  as  re\«-aled 
by  tho-e  tables  is  one  that  i-  certainly  prejudicial  to  the  public 
health  of  both  countries^ 

Mr.  Wiiii'iM.i  .    In  certain  place.-.  I  should  say.  \ 

Mr.  Piiuu.i..  Would  you  say  it  is  very  bad.  the  condition  revealed 
in  certain  pla 

Mr.  U'nii'i'i.r.    In  crrtain  place-.  I   -hoiild  say.  yes. 

Mr.  P.-un.i..   \\'here  would  those  places  be? 

Mr.  Wiiii-iM.i..    Alonir  the  shore-  and  below  the  outlets  of  ti 

The  (   n\!i:M\\.   To  \\hal   particiilai'  stretches  of  boundary   \\atei- 

do  y<> 

Mr.  \\'ini'iii.    Mr.    Powell   was   referring  to  the   Detroit   and    Ni- 

a^ar.'  R 

Mr.  PI-UIII.    That   \\oiild  be  below  the  cities  of  Buffalo  and  De- 

Mr.    Wllll'l'l 

I»id  von  look  at  the  figures  in  connection  with  IJainv 

Mr.  Wiiii-i'i  i  .    I  do  not  leinember  them  speeilieally.     I  haven. 
had  opportunity  to  study  tho-e  in  any  detailed  \\ 

Dr.  M<  L\i  i.  in  i\.  They  did  not  ha\e  the  report  until  this  morn- 
in::.  Mr.  Pouell.  and  have  had  only  a  few  moment-  to  examine  it. 

M'-.   P'.w  i  i.i.   i  reading)  : 


"iisii|«T  t  i  ide<l  dlsclinru'e  nf  <Tii<le  ftewagp  into  tin- 

-Imulil  U-  |K>rniltt*«<l  to  i-otitlinieV 

Mr.  \\'IIIITI.I  .    Knun  an  admini-t  rat  i\»>  standpoint  I  -hoiild  -ay  no. 
et   I  think  that  there  are  some  instances  where  the  dischartr*-  of  crude 
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'.iitu  the  Lakes  would  do  little  or  no  harm,  but  it  seems  to  me 

that  t'n.m  tin-  broad  administrative  point  of  view  it  would  be  wise  to 

itlish  tlu-  general  ])rinri])le  of  not  allowing  crude  sewage  to  flow 

into  the  Lake.-.     The  treatment  of  sew  a  ire  in  some  cases  may  be  ex- 

tremely simple. 

Mr.  'iWr.i.i..  Take  the  littoral   wash  of  these  Great  Lakes.     The 
would  hug  the  shore  to  a  certain  extent.     Would  not  that 
make  the  conditions  of  the  water  such  that  it  should  not  be  used  by 
the  riparian  proprietors? 

Mr.  WinriM.r.   Yes:  unless  these  waters  are  filtered. 

Mr.  I'OWKI.I..  Certainly.     We  are  considering  them  in  their  crude 

Mr.  WIIIITLK.  I  might  add  to  that  that  we  always  have  to  keep 
in  mind  the  storm  water,  and  I  think  that  this  fact  has  not  been 
brought  out  as  yet  in  the  testimony  of  either  Mr.  Fuller  or  Prof. 
I  'help.-.  AVhen  we  speak  of  treating  the  sewage,  we  seldom  mean 
the  treatment  of  all  of  the  sewage.  In  certain  cities  where  they  have 
the  separate  systems  of  sewage,  it  is  possible  to  treat  all  of  the 
tie.  but  most  of  our  large  cities  have  the  combined  system  of 
i  .  and  some  of  the  storm  wrater  inevitably  overflows  and  reaches 
the  lake  without  treatment.  I  do  not  see  how  it  is  possible  to  prevent 
such  discharge  of  storm  water,  or  of  storm  sewage,  to  use  a  better 
term. 

Dr.  STAKKKY.  Would  it  be  possible  to  treat  that  storm  water  by 
some  form  of  chlorination  ? 

Mr.  WIIIITI.K.  Of  course,  it  is  physically  possible  to  do  so.  but 
practically  not.  I  know  of  no  case  where  it  is  actually  done.  Even 
in  Fngland.  where  attempts  are  made  to  give  the  sewage  a  pretty 
thorough  treatment,  they  are  in  the  habit  of  limiting  the  sewage 
treatment  to  a  certain  volume  represented  by  five  or  six  times  the 
dry-  weather  flow. 

Dr.  S'i  \I:KI:V.  Where  you  have  a  chlorination  plant  and  deal  with 
an  average  volume  of  si-wage,  would  it  be  feasible  to  have  the  ma- 
chii  -ra  Hired  as  to  treat  the  storm  waters  by  simple  chlorina- 

tion? 

Mr.  Winrn.K.  I  do  not  think  so.  For  one  reason,  the  storm  oxer- 
flows  occur  intermittently  and  at  many  different  places  in  the  system. 
To  disinfect  all  of  the  storm  sewage  would  require  quite  a  number  of 
disinfecting  plants. 

Dr.  STABKEY.  In  cases  where  sewage  treatment  is  being  carried 
me  that  the  treatment  would  be  applied  at  one  central 
outfall,  and  not  at  a  series  of  out  falls. 

Mr.  Wmrri.i:.  That  would  depend  upon  the  local  situation.  Xatu- 
rally.  you  would  attempt  to  concentrate  the  works  as  much  as  you 
could  for  the  .-ake  of  economical  operation. 

Dr.  STABKBY.  So  that  in  that  case  things  might  be  facilitated  by 
chlorination  of  the  whole  volume  of  storm  water? 

Mr.   \VIIII-IM.I-:.    It  i-  my  judgment  that  you  can  not  go  very  far  in 

•iinj_r  the  storm  overflow   for  the  reasons  stated.      It    represents  so 

much    kgwage.      It    i-    ju.-t    a-    dangerous   as   any    other   sewage,   even 

th->  more  dilute.      Furthermore,  the  storm  flows  often  occur 

at  ti'i:is  of  l.'uh  wind  and  hiirli  storni  flow  so  that  the  pollution  that 

into  th"   I/iki-s  a'    Mich   times  is  carried    farther   info  the    Lakes 

iv.    p:-ihaps.    reach    some    water-works    intake    mon>    quickly. 
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i  In-  rea>ons  \\hy  I  l>elic\c  it   if  Hkfei  to  depend  upon 

tin-  j.  mi!  ;  \\atcr  than  upon  sewage  treatment. 

l'"\\iii.   I  >«  I  understand  \  «  .1  tin-  .surface  drainage 

miirh  more  polluted  than  tin-  ^it-face  >lrainage  0 

tilllen<  -cncral    till!.. 

Mi-.  \Vhipple     It   i-  hani  ?«§)  in  L'encral.  I   think  thosur- 

\\a>h   o  is  somewhat    more  dan<reroii>  than   the  surface 

ii  in  rural  districts.      I  would  not  make  any  serious.  point  of  that. 

rer,  l>ecau-c  l.oth  may  In-  dangerous. 

M  l'"\\iri.  Tin-  danger  from  typhoid  fever  is  almost  entirely 
from  the  not  ' 

\h.  \Viiiri  i.i  .  Chielly  from  human  excreta  and  urii 
Mi.  r<>\\  i  i  i..    In  cities  these  would  pass  into  the  sewers  ami  would 
i  r  face  drainairt1  like  they  would  in  the  country  dis- 

M  U'niri-i.i:.  Tlu'y  mi^ht  and  they  mi^rht  not.  Tlu-ic  arc  main 
<itir>  \\ln-rc  tip  i  good  deal  of  excrement  deposited  on  the 

ground. 

\1      POWILL,   Like  the  case  in  Bait  imoiv  f 

Mr.  \\'IIIPIII.    Fee;  l»nt  you  do  not  have  to  go  as  far  a>  Baltimore 
to  tin<l  nuisan«-e>  committf  I. 
Mr.  IWr.u.  i  reading)  : 

-.•u«T:il  principles.  <\»  \..ii  .•,.n^ii|.-r  it  sun-  in  «li>cliarue  cnnle  sewage  into 
\\ai-  '^    a    situi-'-c    <>f    \\iiter    Mipplx    <»r    M    municipal    \v;itcr-puntic:ition 

l.lant? 

\  Min  atower  would  vary  according  to  conditions? 
M'.  \Viiirri.K.    It  would  IK-  very  largely  a  (|iu'sti<m  of  dilution  and 
time,  and  by  time  I  moan  the  period  between  the  discharge  of  the 
ii_r»i  into  the  water  and  the  time  when  that  water  reaches  the 
\\ater\\orks  intake. 

Mr.  l'..wi  ii..  .Iu>t  ^rive  us  some  idea  of  that.     Take  a  current  mov- 
•1  miles  an  hour.    Some  of  these  bacilli  live  30  days,  do 

Mr.  \\'ini'ri.K.    Ve.s:  prol»al»ly. 

M  r«.\\ii.i..  That  miirht  mean  several  hundreds  of  miles  that 
the  pollution  wotdd  lia\e  to  float  along? 

Mr.   \Vini-i-i.i..   The  time  clement    i>  one  that   involves  the   rate  at 

which  the  typhoid  hacilli  die  in  water.     The  mortality  is  usually 

larire  durini:  the  tir>t    hour  and  first  day  and  it  gradually  lessens 

me  i:oe<  on.    The  fresher  the  sewage  the  more  dangerous  it  is. 

Mr.  POWKLL,  'I'hat  i-.  i|iiant  itat  ively  it  is  more  dangerous  and  quali- 
tatively it  i-  lev,  danirerous.  The  mere  \  urorous  ones  are  the  ones 

that  attack  the  hum  MI  more  vigorously. 

Mr.  Whipple.   I  do  not  believe  that  we  know  enough  about  the  sub- 

:\   that. 
Mr.  IW  iii.  (reading)  : 


In   \valerwa\-  \\lien-  ^mie  |M»lluti..ii   i-,  in.-\  italilf  ami  \\lieiv  volume  Ifl 
thnt  It.  <\»  \«\\  .  ..ii^iilt-r  tliMt  pr.'i  |K«al 

l>.\     ililution    i  :i    natural    n^"iir.  ,•    ami    that    tin-    utili/.atioii    of    tl»is 

il.h-    rm-    i-coiioiiiic  |.n.vi(Uil    tluit    an    unr-- 

hunlcn  Ol  ''iliiy   is  n<>t    |>!ai  •••«1   U|M>H  aiiv    pitnticatioii   plant   ami   t!i:, 

to  tlic  piililic  healtli  -lied   ||I«T. 


Mr.  \VHM-I-I.I:.    1  cai  (<>  that:  emphatically. 
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Mr.  Pott  i  i.i.  ( reading)  : 

What  i!i>  yi m  consider  to  In-  an  unreasonable  bunion  to  place  upon  the  bac- 
h-rial purifying  capaciiy  i.f  ;i  modern  etticU-ut  water-purification  plant? 

This  is  tlu-  question.  Mr.  Whipple.  on  which  we  required  a  great 
deal  of  liirht.  Can  you  be  more  specific  than  were  Mr.  Fuller  or 
Mr.  Phd 

Mr.  Wiiii-i'i.r.  1  do  not  think  that  I  can  be  any  more  specific  than 
Mr.  Fuller  or  Prof.  Phelps  have  been.  I  dislike  to  place  a  fixed 
analytical  standard  for  that.  While  they  were  testifying  I  have 
U-en  thinking  nver  in  my  own  mind  another  way  of  approach,  and 
perhaps  I  might  give  you  the  benefit  of  a  few  calculations  I  made 
while  they  were  talking.  The  committee  appointed  by  the  Secretary 
of  the  Treasury  a  year  or  so  ago  has  been  studying  this  question  of 
water  supply  hoping  to  find  a  suitable  bacteriologic  standard  for 
drinking  water.  This  committee,  of  which  I  am  a  member,  has  not 
made  its  report:  but  perhaps  I  may  say  that  up  to  the  present 
time  the  opinion  of  some  of  the  members  has  been  that  it  would  be 
wise  to  place  a  limit  on  the  number  of  B.  coli  at  a  point  which  would 
correspond  approximately  to  about  4  per  100  c.  c. 
Mr.  Pown.i,.  That  is  1  in  25. 

Mr.  WHIPPLE.  That  would  be  1  B.  coli  in  25  c.  c.  of  water.  Xow, 
if  we  a-Mime  that  a  filter  plant  removed  97  per  cent  of  the  B.  coli 
applied  to  it  there  would  be  3  per  cent  remaining  in  the  filtered 
water,  and.  consequently,  in  order  to  obtain  a  figure  of  4  B.  coli  per 
100  c.  c.  in  the  filtered  water  there  must  have  been  133  B.  coli  per 
100  c.  c.  in  the  raw  water.  That  is  simply  an  application  of 
arithmetic.  If  we  were  dealing  with  a  filter  which  removed  98 
per  cent,  then  to  get  our  4  B.  coli  per  100  c.  c.  for  the  filtered  water 
we  inii-t  start  with  '200  B.  coli  per  100  c.  c.  in  the  raw  water.  If  we 
•e  dealing  with  a  filter  removing  99  per  cent,  then  to  get  our  4 
H.  coli  per  I'M)  c.  c.  we  should  have  to  start  with  400  per  100  c.  c. 
Now.  you  will  see  that  those  figures  are  somewhere  near  the  figures 
that  Mr.  Fuller  has  given;  that  is,  they  are  just  inside  of  his  limit 
of  ."((HI.  Then,  this  thought  occurs  to  me.  that  when  we  say  500  B.  coli 
per  100  c.  c..  are  \ve  talking  about  the  average  through  the  year  or 
about  a  period  of  a  month  or  a  week  or  a  day?  It  is  well  known 
that  in  ra\\  waters  and  even  in  filtered  waters  there  are  fluctuations 
from  day  to  day  and  even  from  hour  to  hour.  It  seems  to  me  that 
Mi.  Fuller's  standard  of  500  B.  coli  per  100  c.  c.  should  perhaps 
represent  the  yearly  a \erage.  and  that  is  doubtless  what  he  had  in 
:.d:  whereas,  an  average  figure  for  a  month  might  be  less  than 
P..  coli  per  100  c.  c.  for  the  greater  part  of  the  year,  but  occa- 
-ionally  higher. 

Mr.  Po\\  i  M.    I  -uppose  that  with  respect  to  the  drainage  on  farm 
land  you  would  not  regard  500  B.  coli  per  100  c.  c.  as  being  danger- 
Mi.   Wiiiri'i.t..    You   would  not  get  that,  probably,   from  drainage 
from  farm  land. 

Dr.  v.  Could  you  suggest  where  or  how  these  should  be 

employed  to  reduce,  say.  the  sewage  contamination  to  that  standard? 
Where  would  you  take  your  tests,  at  water  intake,  or  would  you  take 
it  higher  up  the  river,  where  the  sewage  contamination  is  coming  in? 
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\!      \\ini-i-ii.  1  assumed  th.-n   i  rred  t»  tin-  water 

;it  thf  watei  xvi.rk-  intake. 

M-    I1,     ni.  Yes;  becai  thmwa  upon  the  machinery  there. 

\Ve  \\  ill  m  i\\    pass  to  <|llestioi 

\\ouhl  ••!•  ii  pro|>er  Mini  inl\  i-.-idle  to  permit  tin-  i!i- 

OT  iexvHKe  rHhiriit*  umler  pi  trol   up  In  :i  jMilnt   \\here  tl« 

.if  iMilliifinii  <IM  not  iin|M»x-  iiti  iinreiisoiuiMe  Ininleii  or  re-pon*il»ility  ii|...n 
purifli  nl  inii  plant-  "1  pnhlic  \\ater  supplies1.- 

Mr.   \VIIIPPI.I  .    1    would  -a\    \  •-  i«»  that:  provided,  of  course.  that 

there    vxa»   lio    l(M-;i|    nuisance    involved    at    the    Illollth   of   1  h«-   >r\\.-r. 

Mr.  I'own.i..  And  provided  alwsys  duU  ii  is  good  to  |  <-\i'-.n- 

•8  V<MI  «-;ili   I  f  It  d<>«->  Hot   co-  1   too  milch  (  ' 

Mr.   \\'IIIITI.K.   Siin-lv:  that   is  ;dv\ay-  a   n  .....  I  ^t-ncral  principle  to 
follow,  to  i_rft  a-  iiiiicli  a>  |>o->il>N»  for  your  11101- 
Mr.  I'ovv  Y  i.i.  I  n-adii.. 

Mi.'  ili-rluirm-  <if  nrlmii  •^••\\:r_'f  \\.t-  -ut!i<-ivtit  tu  n-mU-r  tlic  nixv  w:it»-r  tit 
fill-  illtnki-  ill  qui^tiiin  of  <ilrli  M  r|i:tr;i<-tr|-  :i><  In  illl|i<i^»'  Mil  unrr:isnii:il)|f  lilinl«-li 
•  •r  ri-|N.nsiliili|  y  ii|x>n  (lie  \\  ;ii«T-|iiirihcii  lion  pl.-mi.  xxmild  you  vmisidfr  lli;it 

.:••  tri>:itincnt  hail  Ix-fii  rMi-ricil  t'jir  mouvrli  when  tlu-  i|«'m-ii'  nf  |Hillutimi  at 
tin-  iiitakr  xv  a-  n-iluctnl  Iwlnw  that  xvhich  cnn<titiit«'-  an  inir.-a-.iiiahlf  bunlt-n 

-iNiiisiliJIIty   U|MIII   tin-   uatt-r  purification    plant? 

Mr.  Wmrri.K.    I  would  >a\  y«--  to  that. 

Tin-  (  'H  \u:xi  \\.  And  for  the  same  reasons? 

Mr.  U'liii'i-i  i  .    !•'«.)   the  same  rca>on>  a-  I'efnrc.  and  pi-ovidi'd  there 
vxrre  no  local  nni-aiice  invoked. 

Mi.  l'-'\\iii.  And  with  the  recommendation  to  jret  it  u  n»<n\  a- 
you  can  if  not  co>tin^r  too  much. 
\<>\\   take  i|ile.-ti<.ll   No.  1<>: 

Taking  ii    tor  granted   dial    it    is   iiii|n>ssilile  to  i-initml   surface  ilraina^e  froi.i 
llir  i  oiintry  si.lc  due  to  min  \\  a«*!iin^s.  ct<  ..   is  it  your  opinion   that   iixwhTM  «>tti- 
\\atcr  piirltirafioii    plants   could    ail«M|uat<>Iy   co]»o    with    this   form   «»f   i»nl- 
1  ut  ion  V 

Mr.   Wim-ru  .    "i 

Mr.   1'i'vxii.i.  I'mt  you  think  it  is  your  opinion  that   under  all  eir- 
cun,  \\ith    -uch    water-    a    purification    plant    should    l»e 

-nrted    t 

Mr.    U'mrri.i.   V--.    sir:    with    the    feu    exceptions    already    men- 
tioned. 

Mi.  l''>u  MI.   \..\\  «|nestion  No.  11  : 


tin-  ili^.-liar^e  ,.|   nilmii  *.\\n^e  inio  any  part  of  the  «. 
tlieir  coiineetiim  ri  ..  li  that  an  nnn-asonalile  Inirden  or  n>^Hitisiliili: 

|ihie»-«|  upon  :i  \\aler-pnrilirntion  plain,  what  uu-thixN  "t  -..'Nv.-iu'e  treiitnient  wmihl 
you  rei-niniiii'inl  to  riMlnif  the  pollution  to  ti  jniint  wlu-re  no  tiiiivasounhlt*  hunlen 
•  •r  i  •i-.iMiii^iliiln  '  'I  upoii  >u<-h  \\aier-puriHciitioii  plant': 


Mr.  \VmiTi.f:.  I  think  that'  \\c  should  have  to  look  very  largely  to 
the  method  of  disinfect  ii>ii  of  sewage  to  reduce  the  numher  of  B.  coli 
:iml  loicteria  to  the  desiraUe  point  if  we  adopt  such  a  criterion  ftS 
Mr.  Fuller  sii«r«frsted. 

Mr.  I'I.XXMI..  \\'ould  that  l»e  in  siil»stitution  for  or  in  addition  to 
sedimentation  and  s<-|  -,-en  inn  ' 

Mr.   \\'iiii-ii:.  Disinfeeti<in    xxonld   prohal»ly  he   in   addition  to  the 
•  •ninir  »r  sedimentation  xxhi'-h  for  practical  .HIM  ei-onomir  reasons 
wc.uld  almost  alxxays  li«-  adopted  a-  preliminary   forms  of  treati. 
I  \xoiild  like  to  hrinir  out  this  point  also,  that  screening  alone  does  not 
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materially  reduce  tin-  number  of  bacteria  and  sedimentation  does  not 

reduce  tlii-  number  by  a  large  percentage.     So  far  as  reducing  the 

number   of   bacteria    i>   concerned,   we   should   probably   rely   more 

largely  upon  disinfection,  but.  as  Mr.  Fuller  and  Prof.  Phelps  have 

:!icd.  in  the  practical  construction  of  works  we  would  probably 

•Ting  to  remove  the  coarser  matter  and  some  form  of 

tank.-ivv  to  i-.-niov,.  the  finer  material,  or  perhaps  fine  screens  in  lieu 

ecus  and  tanks,  following  this  process  by  disinfection.    I 

think  as  they  did.  that  in  all  probability  there  would  be  few  cases 

when-  it  would  be  necessary  to  use  any  of  the  oxidizing  processes, 

-uch  MS  sand  filtration  or  treatment  on  sprinkling  filters  and  the  like. 

This  is  because  in  the  Great  Lakes  there  is  abundant  oxygen  in  the 

water,  making   it    unnecessary  to  provide  it  artificially  before  the 

jge  is  discharged. 

Mr.  I'owni..  There  is  a  feature  of  the  case  which  you  have  over- 
looked and  to  which  I  desire  to  call  your  attention,  and  that  is  that 
the  result  of  screening  and  sedimentation  is  to  make  much  more 
efficient — or  putting  it  more  properly  to  render  necessary  a  much 
mount  of  chlorination.  That  is  correct,  is  it  not? 

Mr.  WHIPPLE.  That  is  quite  true. 

M  POWELL.  The  solid  matter  takes  a  large  amount  of  chlorina- 
tion to  purify  it. 

Mi-.  \YIIIITI.I  .  That  is  true;  and,  furthermore,  there  is  some  doubt 
to  whether  the  disinfecting  chemicals  get  into  the  heart  of  the 
solid  particles, 

Mr.  1'c '\\ii.i,.  Now.  as  a  matter  of  economy,  taking  the  cases  of 
iMroit  and  Buffalo,  it  is  highly  desirable,  is  it  not,  to  have  screening 
and  >edimentation  there  before  you  apply  the  process  of  chlorina- 
tion '. 

Mr.  Wmri'i.i..  Yes.  sir:  probably  that  is  so,butlam  not  sufficiently 
familiar  with  the  local  conditions.  I  recommended  substantially  the 
-a n ir  thing  to  the  city  of  Rochester  not  long  ago. 

Mr.  I'OWU.L  (reading)  : 

Kven  if  \v;itfr-|iurilic;itioii  plants  properly  constructed  and  eiliciently  operated 
••il   in  all   municipalities,  do  yon  consider  that   indiscriminate  discharge  of 
se  \vatre  hy  vessels  should   lie  permitted?  » 

Mr.  Wmrru  .   No:  I  do  not.    I  think  that  from  the  administrative 

point  of  view  it  would  \»>  wise  to  restrict  the  danger  of  sewage  from 

vessels  so  far  as  that  can  be  done  without  too  great  an  expense,  yet 

jree  with  Mr.  Fuller  that  the  danger  to  the  public-water  supply 

from  this  source  is  not  great,  provided  the  water  supplies  are  filtered. 

I  regard  it.  however,  as  a  desirable  factor  of  safety. 

Mr.  Pown.i,.  That  wojild  apply  as  between  the  people  on  the  ves- 

and  the  people  ashore,  but  how  about  the  people  on  the  vessels 

Mr.  Wiiiri'i.K.  That,  of  course,  is  a  more  direct  relation,  and  that 
would  be  another  reason  why  1  think  that  it  i-  desirable  to  restrict 
in  some  way.  a<  far  a-  may  he  feasible,  the  discharge  of  crude  sewage 
from  boats. 

Mr.  1'i.wn.i..  A  "iiestion  just  >u guests  itself  to  me  at  this  moment 
that  was  made  so  much  of  at  Buffalo.  These  lake  boats  take  water 
ballast,  and  that  ballast  becomes  very  much  contaminated  in  the 
holds  of  the  vessels,  and  those  vessels  spill  that  ballast  out.  Would 
you  consider  that  that  is  a  serious  matter? 
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Mi    \\mrni     I      ,j>p<»se  it  mi^lit  be  under  certa  ,-,,  as, 

for   evimplf.  the    ballast    uer.  n    u  here    (li 

I'll'!:  led  ;iiu|  thru  di-cha:  .-me  point  near  a  watcr- 

I    do   HM|    believe   thi-    Would  -ill-    iii.  ii  I 

supply    were   filtered.      The  Htiia(i<-n    vviild    be 
;  d'  the  sewage  discharge. 

I          '  IA»,    l'»ut    assuming    thai    tin--.-    Ttfifil 

n  jx.Iii  .;.  !i  as.  harbor-.  ami  di^char^e  liial    b-dl.i.-t 

IP   !••--  i.ollnt".!  areas  in  the  vicinity  of  intake-,  \vonl  i    would 

Ifl    method? 

M.1.  \\  MiMii  1  -hould  ,-..nsider  it  a-  dangerous  in  prii-ciple.  Imt 
it  -trike-  in.'  ii,:,l  under  most  conditions  it  would  not  !M-  .-.  \  M  y  iin- 
[>ni  I  •  Of. 

'The  Cn  \II:M  \\.  I'rovidcd  they  had  a  water  -pnrilii-at  ion  |>lant  at 
the  intake  \\  h*  n  tiie  disrha  I'lTf  «>f  the  \\  ati'i-  liallast  took  pla<-t  '. 

Mi  .  U'liii'i'i.i..    Yes.  -ir. 

'I  he  (  'H  \I;:M  »  \.    ^  mi  spoke  of  tin-  indiscriminate  di-  IW- 

irom    ?(  \\'hat    would   you    -ay    altoiit    the    iM<!i-n  iminate 

>nj  on  \»-s>el>  of  \\ater  for  drinking  purposes,  as  it  -ipncus  from 
tin-  iii\e~tii.r:'t  ;or  \  (--c|>  do  now  ( 

Mr.  ^"iniTi.r  It  -trikes  nit  as  a  rather  unwise  proccdmi'.  At  the 
same  time  I  reali/.e  that  it  i>  likely  to  U'  done  in  spite  of  regulation. 

The  (  'MAIKM  \N.  The  fart  that  it  is.  in  your  judgment,  likely  to 
l>e  done  in  spite  of  re«_r:dation  is  not  a  justification  for  there  being  no 
regulation,  is  it  '. 

Mr.  Wnirri.i:.   (  'ertainly  not. 

Mr.    I'MWKII.   In    broad*   comparisons,    what    is  your   view   of   the 
ivlathe  merits  of  the  I'niied   States  and  European  countries  with 
io  sanitary  conditions! 

Mr.  \Ymrri.i:.  I  think  that  in  water  purification  we  are  ahead  of 
them  in  the  ratiire  of  our  ideas.  Imt  not  ahead  of  them  in  the  way 
in  which  \\e  put  into  practice  the  ideas  that  we  have. 

Mr.  I'owi  I.L.  They  work  them  out  better? 

Mr.    Wmrri.K.  They    have    up   to  the    present    time,   because  they 
have   had   more   time   to  do  s<>.     I   think   we  are  approaching  the 
Kuropean    condition.      In    (iermany.    for   example,   substantially    all 
ice  waters  are  purified. 

Mr.   l'"\\  i  i  i  .    In  what   \\ 

Mr.  \Viiirru.  1  1\  -and  filtration  larirely.  They  also  treat  their 
sewage  almo-t  universally,  but  usually  the  form  of  treatment  em- 
ployed •  rude.  That  is.  they  do  not  carry  the  treatment 

\ery    far.      Screening   i-   \ery    largely    iis«'d    in   (Iermany.  and  short 
<>ds  of  detention  in  settling  tank-.     I'ro\ision  is  commonly  made 
disinfection,  but  that   is  not  alwa\s  use.  I.     There  are  not  many 
elaborate   \\ork-   in   (iermanv   that    are   used    for  treating  the  sewage 
of  the  citie-  as  there  are  in   Knirland.     The  rivers  in  Oermany  flow 
throiiirh  much  more  densely  populated  regions  than  thos«-  with  which 
we  are   familiar  here.      1    ha\e   recently   made  some  calculations  on 
that   point  and  find  that  there  are  lai  many  where  the 

populat;  d-    I'm  or  ••  'jiiare   mile,  and  yet   the 

typhoid-fever  death  rates  in  the  cities  supplied  with  filtered  -m  i 
waters  taken    from   t!ies.-   n\ers   \\hidi    n  "   much 

pro\erl>ially  lo\\.  \erv  inmh  lower  than  the  typhoid  death  rates  that 
we  commonlv  ha\e  in  our  own  countrv.     That,  it  seems  to  me.  is  a 
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good  argument  to  show  the  advantage  of  a  tillered  water  supply,  and 
tin-  possibility  of  obtaining  a  safe  water  supply  from  streams  that  are 
considerably  polluted. 

Mr.    IWni.    Massachusetts    has    reached,    or    at    one    time    had 
reached,  the  highest  point  of  excellence  in  respect  to  sanitary  reme- 
had  it   not  '. 

Mr.  Wim-ri.K.  It  \\as  so  regarded,  certainly  by  the  people  of  Mas- 
sachusetts 1  am  one  of  these. 

Mr.  I'o\\  iii.   \Vell.  it  is  generally  so  regarded,  is  it  not? 

Mr.  Wmi-i-i  i .    Yes:  I  think  so. 

Mr.  I  Wu.i .  And  we  could  get  as  good  object  lessons  there  as  any- 
where else? 

Mr.  Wiiii'i'ii.  5Tes;  pei-haps  better  than  anywhere  else  in  this 
countrv. 

Mr.  ( .1,1  NN.  Mr.  Whipple.  with  regard  to  these  cities  we  have  to 
look  at  the  COM  of  this  matter.  Can  you  give  ns  any  idea  of  the 
relative  cost  of  providing  adequate  remedies  without  putting  too 
mii'-h  of  a  burden  upon  the  communities? 

Mr.  Wmi'M.K.  Mr.  Fuller  has  stated  that  water  purification  costs 
B  lilt-thin-:  like  '.W  or  40  cents  per  capita  ])er  annum. 

Mr.  <  ri  i  \  \.    I-  that  at  the  intake? 

Mr.  Wmi'ri.K.  That  is  the  purification  of  the  water  taking  into 
oiint  interest  charges  and  operating  expenses.  Now,  that  amounts 
nuigldy  to  something  over  10  per  cent  of  the  total  cost  of  the  water, 
po~vjhly  in  some  cases  20  per  cent.  The  expense  of  sewage  treatment 
depends  very  greatly  upon  the  effectiveness  of  the  process,  and  runs 
all  the  way  from  something  less  than  a  dollar  per  million  gallons 
to  $10  per  l.o<iii.(M>o  gallons,  or  even  more.  It  has  always  seemed  to 
me  that  the  "\pense  of  water  purification  would  be  more  cheerfully 
•borne  by  the  people  than  expenses  for  sewage  treatment,  because  in 
the  one  rase  we  are  dealing  with  a  service  which  yields  an  income, 
whereas  in  the  other  case  we  are  dealing  with  a  service  which  is 
usually  a  direct  charge  on  the  taxpayers,  and  it  has  been  my  ex- 
perience, that  when  water  companies  or  cities  furnish  a  good  quality 
of  \\ater  there  is  seldom  any  complaint  as  to  high  water  rates.  Most 
of  the  complaints  of  high  water  rates  are  in  cities  where  the  quality 
of  the  \\ater  ha>  been  unsatisfactory  and  the  consumers  take  that 
•  •\pre—inLr  (heir  dislike  of  the  service. 

Mr.  (.11  NN.  Would  not  that  rate  of  the  lower  city  be  materially 
lessened  if  we  made  the  upper  city  do  its  part  in  purifying? 

Mr.  WIIIITI.K.  To  a  slight  extent.     I  think  the  advantage  of  treat- 
:«.re  in  giving  a  higher  factor  of  safety  than  it   is  in 
rediinn-/  th«-   •••i.-t    of   the   water   purification   process,   although   even 
there  it  may  be  a  slight  element  in  some  cases. 

Mi  CAMBAIN.  In  thi-  cast-  the  question  would  be  complicated  by 
the  fact  that  \\  e  are  dealing  with  two  countries. 

Mi.  Wim-i-ii..   I   re. -o^ni/e  t hat  fact. 

Mr  I  ton  in.  You  have  nothing  to  say  about  the  methods  of  purify- 
ing st«v  to  which  is  the  best  and  cheapest  under  ordinary 

unttuN 

Mr.  WmriT.i  .  No.  -\r:  I  do  not  know  that  1  have  anything  to  add 
to  \\hat  has  been  said. 

Mr.  I'oui  1. 1..  You  agree  with  what  has  been  said? 
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M'       \\IIIITII.     1  <'.:il     there    are    dill'erent     method-    that 

Ippllcahle  to   certain    -ill  'lid    there    i>    liotllMlg  tllilt     I    ••Mill. | 

that    would  Mally    different    from    what    lia-   already    ; 

•;cd  I..  I'  Her  and  Mr.   1'helps. 

The  Cii  \II:M  \\.  Mr.  \V  hippie,  are  you  familiar  \\ith  the  plan  tliat 
tin-  commission  has  ad<i|  i  ion  of  the  second  branch 

of  tlr 

Mi     \Vim-i-ii.    Yes,  sir:  in  a  general  \\  a  \ . 

( 'n  \n:\i  \\.  Do  vou  regard  it  a-  a  practicable  plan  to  be 
pursued,  or  have  you.  as  an  expert,  any  suggest  ion>  to  make  whereby 
that  plan  could  be  improved  uny  in  order  to  arri\«-  at  correct  con 

•  •|ii<i"n-   and    \VIM-   i-fci>nim»'iiilation-   to   -ulnnit    to   the   two   ( iovri'ii 
nifi 

Wiin-rii.  1  '  r|  tlmt  you  gentlemen  are  l>etter  <pialitied  to 
deride  upon  that  than  I  am.  It  seems  to  me  that  the  plan  i-  a 

n I   "I:.-,  and   a-  to  the  heariiiLr-  that    have  ln-en   proposed.   I    think 

•  they  would  lie  wiTth  while.  Imt  I  have  a  feeling  that  :\S  Prof. 
I'helps  -aid.  it  would  l>e  well  foi  you  t«.  f-  rmiilat.'  BOme  i_'--neral 
policy  hefoi-ehand. 

The  CII\II:M\N.  It  i>  the  purpose  id'  thU  hearini:  to  formulate 
-ouie  ir«-neral  |>olicy.  lia-ed  ii|)on  fundamental  principles,  which  you 

•  •men  have  l>rou«:ht  out. 
Mr.    WIIIIMM.K.   It  seems  to  me  that   the   next    logical   >tej>   i-   to 

\\n<  policy  to  the  different  cities  that  are  intere>ted. 
The  CM  \iu\i  \\.  '\'\\\<   \<  a   matter  of  very  great   importance,  not 
only   to  the  two  Government.*.  Imt   also  to  the   lar«re   munici|)alit ie- 
that   are  concerned,  and  you  LM-ntlemcn  having  lii««l  much   more 
p«'i-ience   in   dealing  with   the  general   >ulijeet    than    any   inemLer  of 
the  commission  personally,  we  de>ire  to  Lr«'t  your  judgment  as  to  tin- 
practicaliility  of  the  plan  which  the  commission  has  adopted,  or  t<> 

•  •l-tain  your  views  with  regard  to  any  amendments  to  that  plan  that 
idiould   lie  made   for  the   purpose  of  conducting  the   investigation   of 
this  sv.-ond  branch  of  the  reference. 

Mr.  \VMIITI.K.    It  seems  to  me  very  satisfactory. 

Mi-.  I'owr.i.u  Do  you  know  anything  about  the  effect  on  the  li-h 
life  by  putt  ing  sewage  into  strea in-  '. 

M  \\'iiii'i'i  i  .  Fes,  sii-:  to  some  extent.  If  you  put  in  t<M>  much 
iLr<'  there  i-  ilanger  that  you  may  l<ill  the  fish  or  at  least  drive 
them  away. 

Dr.  M<  Lu  '. in. IN.    How    would  the  cost   of  KWftge  treatment   meas- 
ures proposed   in   Milwaukee  and   those  about  to  be  carried   out    in 
••mpare  with  the  pro! >a I -lo  cost  of  treatment  which  would 
be  n  under  the  circumstance-  exis-tinir  now   in   Detroit    and 

Bnffalol 

Mr.  \\"iiii>ri  i.  1  am  afraid  that  is  a  question  that  involves  too 
much  detail  for  me  to  answer  here. 

Dr.  MI  L\rt;in.iN.    I   was  rather  afraid  to  a-l<  it  on  that  account. 

Mr.  Wnirri.r.  I  do  not  remember  at  this  moment  the  estimates 
that  were  made  at  either  place,  but  I  could  look  them  up  and  sub- 
mit them. 

Mr.  CASI,I;VI\.    It'  you   wen  chari_red  by  com  .thority.  Mr. 

Wbipple.  to  go  to  a   city    for  the   purpose  of  devising  -miie  scli. 
by    which    that    city    would    do   away    to   a    certain    extent    with    bad 
results  which  came  fr throwing  sewage  into  the  water,  you  would 
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go  there.  I  understand,  with  ;i  preconceived  ami  devised  plan  before- 

.  would  you  '. 

Mr.  \YIIII>IM.I..  If  you  an-  speaking  about  the  proposed  method  of 
procedure,  it  dot's  not  >trike  me  that  I  would  go  there  with  any 
detailed  plan.  It  >eem>  to  me  that  that  is  the  function  of  the  local 
authorities  It  seems  to  me  that  it  would  be  better  to  go  there  more 
with  a  statement  of  what  you  desire  to  be  accomplished  in  the  way 

Of    IVs  1 1 

Mr.  M\(.i;\!ii.  And  effect  that  by  diplomatic  arrangements  with 
tlu'in.  you  mean  ( 

Mr.  \Vmrn.i .  Ye.-.  It  occurs  to  me  that  it  might  be  well  to  have 
more  than  one  hearing  in  a  particular  place.  You  might  first  give 
tin-in  your  ideas  and  then  a  sufficient  amount  of  time  for  them  to 
dige.-t  those  ide;is  and  give  you  the  benefit  of  their  views.  I  might 
add  that  it  is  my  opinion  that  in  many  cases  the  treatment  of  sew- 
age along  the  lake  shore  is  desirable,  and  in  some  cases  necessary, 
for  the  sake  of  the  cities  themselves  and  to  take  care  of  some  local 
nuisance,  and  that  where  that  is  the  case  a  very  slight  additional 
treatment  would  probably  take  care  of  the  load  that  might  be  placed 
upon  water  filtration. 

Mr.  I'OWKI.L.  The  difference  between  the  cost  of  chlorination  and 
the  cost  simply  of  screening  and  sedimentation  is  varied  is  it  not? 
You  have  the  water  there  in  the  beds,  and  as  it  is  let  out  and  passes 
along  the  chlorination  is  very  expensive. 

Mr.  Wim-n.K.   It  is  a  small  percentage  of  the  total  cost. 

Mr.  PnwKM..  It  does  not  require  much  additional  plant? 

Mr.  Wiiii-n.K.  That  is  true.  That  is  what  I  had  in  mind  in  my 
la-t  answer. 

Mr.  M.UJUATII.  Do  you  hold  that  chlorination  is  not  dangerous? 

Mr.  Wiiii'H.i .   You  are  referring  now  to  water  chlorination?       ' 

Mr.  M AI.II.VI  11.    Yes. 

Mr.  Wiiirru..  I  should  say  emphatically  that  it  is  not  dangerous 
to  health:  it  is  a  benefit.  Of  course,  water  may  be  overdosed  or  im- 
perfectly dosed.  That  would  cause  offensive  odors  or  tastes  in  the 
:  but  those  arc  not  dangerous  to  health. 

Mr.  MM. I:\TII.    You  think  that  chlorination  is  quite  harmless? 

Mr.  Wiiiri'i.i..    From  a  hygienic  standpoint,  I  think  it  is. 

(Thereupon  the  commission,  at  ~t.W  o'clock  p.  in.,  adjourned  until 
half  past  '.i  o'clock  a.  m.  the  following  morning.) 


WEDNESDAY,  MAY  -2~.  1!>14. 

The  commission,  pursuant  to  the  adjournment,  met  at  '.>..">()  o'clock 
a.  m. 

STATEMENT  OF  MR.  F.  A.  DALLYN,  OF  TORONTO,  CANADA. 

Mr.  I'o \\ii.r.  Mr.  Dallyn.  you  have  a.  copy  of  the  questions  under 
discussion  before  you.  have  you  not  ? 

Mr.  I)\u.^  \.   Yes.  sir. 

N'|-  ''"  '  I''  Will  you  kindly  gi\c  us  a  statement  of  your  expe- 
rience? 
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Mr.  DMMN.  I  im  a  grtdnate  of  tfa  Toronto  tfaivei^ty,  holding 

degrees  ill  ci\  il  en«_rineering  ami  applied  sciences  from  tint   in 
I  in  charge  of  tin-  experimental  station  attach-  -I 

t"  the   pros  incial   hoard   of  health   <>f  Ontario,  ami   during  the   past 
ye«r  ha\e  Keen  a—  ociated  with  the  pro\  incia  inent  of  < 

as  provincial  sanitary  engineer.     In  that  capacity  I  am  very  familiar 
illy  all  the  water  problems  ami  sewerage  problems  in  the 
Ontario.     The   regulation-  of  the   Province  ,,f  Ontario 
give  practically  absolute  control  over  those  problems  to  the  provin 
!'  health  --ar  I  had  the  honor  to  act  in  the  capacity 

consulting  expert  in  connection  with  the  field  work  of  this  com- 
mi-sion  in  the  in\  e-t  iirai  ion  of  the  first  branch  of  the  reference. 

Mr.    PoWKLL,   Mr.  Dallyn.  I  call  your  attention  to  the  first  ques- 
tion : 


Considcrm-    drainage    t'r  ......  -ural    communities.    agricultural    liiinK 

lands,  and  unsewered  to\\  us,  especially    following  rains  and  tlia\\s.  street   \\ 
ings   from   cities,   and    si-wai:*-   through    storm-uater  oxertlon  •<.    j«.    it    |MISS||-  • 
maintain    \\.-iterways   draining   a    populous   area    in    a    condition   of  such    purity 
that  they  may  safely  lie  used  as  a  -..nr.-..  ,,f  water  supply  without  purification? 

Mr.  D\i  I.YN.  Mr.  Powell,  would  yon  be  pleased  to  receive  a  memo- 
randum regarding  the  filing  of  plans  of  sewerage  systems  in  quadru- 
plicate with  the  commission? 

Mr.  1'i.w  i  i.i  .  That  is  in  answer  to  the  first  question? 

Mr.  DALLYN.  It  is  not  in  an.-wer  to  the  first  question,  hut  it  is  in 
\er  to  the  suggested  procedure. 

The  CH\II:M\N.  If  it  is  your  statement,  Mr.  Dallyn,  with  regard 
t'.  the  plan  of  procedure,  it  ought  to  go  in  as  a  part  of  that  statement. 

Mr.  D\t  i  vx  (reading)  : 

h   :ni  act    would   involve   the  appointment   of  a   |K-rmaneiit 

staff.  nnd.T  tlie  --oiitrol   of  the  ••oimiii-sjoii.  of  three  sanitary   eiiiiinevi-s.      It    is 
doubtful  whether  le>s  than  three  engineers  «mld  give  this  matter  the  attention 
it    required.      In    many    instan.es   applications    would   !>••    received    which   would 
require   immediate  attention.      For   such   municipalities  as    In-troit    and   P.uffalo 
the  extension  work  each  year  would  amount    to  a   sum   in   the  neiirhlMirl  ......  1   of 

$1.000,000.      Whether   it    is  advisable  to   have   such   detailed    information   in   the 

hands   of   the   commission    is    a    debatable   question.      r'n-m    the   detailed    kliowl- 

lin'd   in  my  position  :is   provincial   sanitary   engineer  for   the   Province 

of  Ontario     the  statutes  of  which   Province  require  the  tilinu'   of  such   plans  — 

.    of   the   opinion    that    it    is    not    desirable   to   require   the   approval    of   the 

commission    f.  •  '\tension.      Ho\\ever.    it    may    be   advisable   for   the   coin- 

.-•n   to   obtain    :iiid.    if   neci-sxa  r\  .    require   the   tiling'  year   by    \ear   of   plans 

sho\\in^   ;he   main   collectors   and    interceptors,    \\ith    careful    calculaiioii   ^ivln^ 

amount  ilischarLMMl. 

The  question  -•'  e\ten-i-iii  t..  existing  M-ucra-e  -wtenis  is  quite  another 
matter  and  a  detail  account  of  it  is  not  of  much  advantage  except  as  it  rnti 

rruction  and  the  finances  of  the  municipal 

I  am  of  the  opinion  that  this  whole  matter  can  be  rather  simply  handled 
by  the  i>:  ••!>  making  it  compiilsorv  to  meet  \\ith  certain  re 

quirenients  and  invalidating'  debentures  isxued  on  work  not  miM-tiiiK  with  surh 
requirements  .  certain  <-laii-ev  to  indicate  procedure  and  re-:  -ible  to  a 

municipality  siilferinv'  from  neglect  of  an  ad.ia<  cut  municipalitv  \\hi-h  has  n-«i 
livetl  up  to  the  requirements  ,,f  xiich  ^t:itute.  Such  a  statute  \\oijld  automnti- 
calK  itself,  it  beini:  in  Hie  Interests  of  the  construct  in.. 

iply   with  it. 

Mr.  '  \.    V.iii  i.  •  •otiimend.  then,  that   an  act   he  passed  f 

Mr.  DM.I^N.  \  .  -  ;r:  I  am  saying  what  would  he  involved  in 
pacing  .such  an 
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Mr.  I   \».i;.u.\.   By  the  legirdature  ( 

Mr.  D  \i.i .vs.    ^  e-.  -ir. 

\1  1'.. \\iii.  Let  us  take  it  up  in  the  usual  order  here,  and  then 
tho>e  tiling  \\ill  come  up.  Take  the  first  question,  Mr.  Dallyn, 
which  I  ha\e  read  t«>  you.  What  have  you  to  say  in  answer  to  that? 

Mr.  l)\i .1 .>  \.  l"nder  question  1  you  have  included  the  sewage  from 
storm  o\ertlo\\>.  In  my  opinion  this  is  not  rightly  included  in  the 
question,  since  it  is  entirely  a  matter  of  design  whether  storm  over- 
Hm\  mitary  sewers  by  discharging  a  large  portion  of 

sanitary  >ewage  or  whether  they  almost  absolutely  exclude  it  from 
the  oveYllows  s<>  that  they  are  true  storm  sewers,  not  overflow.  The 
question  would  be  more  correctly  worded  by  "storm  sewers  not  con- 
ted  to  -unitary  sewers."  or  simply  "sanitary  sewers."  While 
many  municipalities  have  combined  systems,  the  question  as  it  affects 
health  (re  reference)  can  not  be  rightly  discussed,  presupposing  such 
an  indefinite  condition.  Question  1,  in  my  opinion,  is  not  a  ques- 
tion which  can  be  rightly  answered  yes  or  no.  It  should  be  resolved 
into  its  ^everal  situations,  which  may  be  answered  by  either  yes  or  no. 

Mi-.  1'owi  i.i..  Well,  struggle  with  an  answer.  So  far  you  are  abso- 
lutely neirative.  <iive  us  something  definite. 

Mr.  DAI.I.VN.  Where  a  water  front  is  adjacent  to  international 
boundary,  protected  by  breakwaters,  with  apparently  no  harbor  cur- 
rents other  than  those  u fleeted  by  wind  conditions,  intakes  placed 
with  the  area  protected  by  the  breakwater  are  obviously  subject  to 
pollution. 

Intakes  carried  through  such  breakwaters  by  means  of  special  crib 

ion  of  the  breakwater  itself  and  passing:  out  into  clear  water  may 

be  affected  by  currents  due  to  changes  in  lake  level,  issuing  from  the 

protected  harbor  and  flowing  past  the  intake.     While  such  currents 

lia\e   usually  a   definite  'limitation,  their  presence  even  for  a  short 

period  in  the  \icinitv  of  the  intake  may  give  rise  to  serious  pollution 

under  certain  circumstances,  such  as  where  the  harbor  receives  the 

untreated  >e  \\aire  from  considerable  navigation.    The  answer  then  is 

vet  if  the  \>'*:\l  pollution  was  relieved  the  answer  is  probably  yes. 

I  have  in  mind  (ioderich.  for  instance, 

Mr.  I'owi  ri.    I  -  <  ioderieh  on  a  river  or  a  lake? 

Mr.  DU.I.YN.   It  i-  on  Lake  Huron. 

Mr.  POWKM..  What  is  involved  in  this  first  question  is  not  the  lake, 
but  watenon 

Mr.  I)\ii.^\.  Then  are  practically  no  watercourses  in  the  limited 
of  this  question  on  tin'  international  boundary  wafers  at  all. 

Mr.  1'own.i..  Yes:  there  are.  In  the  first  place,  there  is  Rainy 
Km-r.  and  then-  are  also  the  St.  ('lair  River,  the  Detroit  River,  and 
the  St.  .Mm  Ri 

Mi.  DAI  t.  with  the  exception  of  the  St.  John  River,  those 

ri\er>  n-ceixe  practically  no  rural  pollution. 

Mr.  I'OWM.I..  Hut  we  are  not  asking  you  about  that.  We  are  ask- 
on  a  scientific  question. 

Nd  I'  LLYN.  I  \\a-  rather  assuming  that  the  question  was  not 
:ilic.  l.nt  the  answer  as  you  conceive  of  it  is  absolutely  no. 

Mr.  I'ouiii  Well,  no  would  lx>  your  answer  that  is.  you  would 
think  that  a  watercourse  running  through  tilled  land  densely  popu- 
I  would  be  an  unsafe  source  of  water  supply  taken  in  its  raw 
condition. 
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Mi.   I)  M.MS.   Surely;  but   o\er  Mt  pei  tin-  water  • 

di-cu.xs<Ml   linder.tlie   ref,  Ifli.  e-   are   not    from   such   .situations. 

Mr  POWBU    rhisdoeend  ipply  to  the  Gnat  L*]BM;  it  app] 

the  \\atetvoiir-e-.      li    \oii   will  read  the  question  in   its  entirety  yon 
will  see  ntl\   meant   h\'  •'  wateiconr-. 

Mi.   I)  \IIVN.   Of  course.   I   am  dealing  with  the  situation  a- 

-Mi-ma  doe-  not   lake  its  supply   from  i\\»  watercoui  ,!<«•> 

i    train    Lake    Huron.      Detroit    .|.K->    not    take   its  supply    from    the 
watercourse:    it    takes    it>  supply    from    Lake    St.    ('lair.      You    1 
practically  only  three  iminici  palit  ie>  with  a  coml»ine<l  population  of 
about  -JiUMMi  oti  the  Detroit   Kiver  taking  their  supply  from  thiit  pol 


.   water.      Tho-e  arc   \Vyandoite.  Trenton.  ami   Amhei  slburo;. 
IX.    ^'hat  about  Windsor  and   \Yalker\ille? 


Mi. 

Mr.   DALLTN.   'I'hc  \\atei-on  anal\-i-  i-  the  -a  me  M  Huron   \> 
li   ifl  not  subject  to  iiii-al  pollution. 

Mr.    CAaUUIN.    I'-ut.    M    :i     matter    of     fact.    b(»th     \\'indsor    and 
N\'alker\  ill.-  take  their  water  from  the  Detroit  IIi\er? 

Mr.   1  »  \n  ^  s.    ^  88.  -ir;  its  headwaters,  to  be  correct. 

Mr.   Po\v  MI.    \\'ell.  there  seems  to  be  a  general  concensus  of  opin- 
ion on  that  first  <|iiestion.      Now  we  will  pa.v-  to  the  second  question: 


I-    ilie    |.r  -••ni    .N_'i.-e   <>f    |iii||iiii<ni    !•!'    ttie    Jlreat     l.aUex    ,,r    tli«»ir 
iiiilieial  to  the  pultlie  lienlth  of  either  country  V 

Mr.  D\IMS.    I   am  of  the  opinion  that  in  answering  this  <\\\< 
«.ne  miirlit   safely   iienerali/e.  and    reply   unquestionably   y«-s.  and   in 
ails'.  .  I  am  con>iderinir  not  the  water  supplies  alone,  but  the 

hea\\  pleasure-boat  population  on  those  waters  which  is  affected. 
and  which  is  an  international  question,  and  the  bathing  beadie- 
which  an-  a  11'ected.  and  which  is  also  an  international  question.  The 
\\atersiipplies  are  only  a  small  factor,  in  my  opinion. 

Mr.    I'owiu..    Hut   with   respect    to  the   \\ater  supplies  alone,  your 
:ni-wer  would  be  "  yes"? 

Mr.    DM.I.VN.    In    some   situations,   and    in   others   "ho."      For   in- 
<  c.    dealing:    more    directly.    Sarnia.    WimUor.    and    Walkerville 
are    not    atl'ected    by    international    pollution   except    a-    \oii    consider 
boat  pollution  as  international  pollution. 

Mr.  C\-«.  i:\is.   That    i-.  you  mean  the  pollution  that    is  created   in 
Detroit  does  not  extend  o\er  the  boundary  line  toward  Windsor' 

Mr.  I  >  \i  i  \  \.    Not  at  the  vicinity  of  ihe  intake,  nor  can  it. 

\l'     (      »  i:\is.    I  suppo-e  thai    woiiNl  IH>  broilirht  out  by  the  exami 
•  ins  which  you  made  thi^  last  summer? 

Mr.  DM  unination  of  your  progress  report  reveals  that 

finitely. 

Mr.   I'owu.i..    In  oilier  words,  the  intermixture  of  waters  doe-  not 
til   farther  down.-treain  ' 

Mr.    DAI.  i.  vs.    I'racti.-ally    that    i-  true.      Tl  .....  ther    factors  do   not 
ate  siifliciently  to  aHect   it. 

Mr.    I'owin..   -lii-t    whil.  on   that    siibje.-t    there   is  another 

qui'xtion  I  \  -k  \ou.      Do  you  think,  notw  ithstandiiii:  the 

that  the  central  portion  of  these  (treat  Lake-  may  not  be  a  fleeted  at 
preemi  by  pollution,  that  it  is  ad\  i-able  to  allow  the  raw  to  be 

poured    into  these    Lake-  '. 

Mr.  DM  i  vs.   That   i-  an-weied  in  another  portion,  -ir:  but  speak- 
iiiir  irenerally  it  seems  inad\  i-able. 
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Mr.  (\-. I:\IN.  Mr.  Dallyn.  I  suppose  that  the  progress  report  will 
show  also  to  what  extent  pollution  extends  into  the  Niagara  River  to 
the  international  boundary  ( 

Mr.  !>AI.I.VN.  That  is  very  clearjy  shown,  sir,  at  each  cross  section; 
the  sample  poii.i  -ituated  at  varying  distances  from  the  shore. 

I  \\ould  mo>t  iv-pcct  fully  like  to  call  your  attention,  in  discussing 
this  question  from  the  waterworks  standpoint,  to  the  fact  that  the 
municipalities  affected  on  the  Canadian  side  are  really  very  small, 
•ind  that  a  per  capita  expenditure  upon  them  for  water  purification 
would  l>e  as  high,  if  not  higher,  than  a  per  capita  expenditure  upon 
the  American  municipalities  to  institute  sedimentation  and  other 
preventive  measures  to  limit  the  extent  of  the  pollution.  An  im- 
provement of  the  present  conditions  would  probably  not  involve  them 
in  expensive  purification  other  than  the  use  of  chemicals.  That  is, 
it  would  change  their  estimated  per  capita  expenditure  for  new 
works  from  probably  $4  per  capita  to  75  cents  or  less,  which  is  a 
considerable  item. 

Mr.  POWELL.  Mr.  Dallyn,  as  you  have  had  a  great  deal  to  do  with 

the  first  liranch  of  the  reference,  can  you  give  us  some  idea  of  where 

the  pollution  does  affect  most  prejudicially  the  public  health,  or  give 

i  condition  which  it  is  reasonable  to  suppose  would  affect  most 

prejudicially  the  public  health? 

Mr.  DALIAN.  In  the  Rainy  River  you  can  not  distinguish  pollution 
!i  one  side  to  the  other. 

Mr.  Po\\  i :i.i..   \Vhat  is  the  cause  of  that? 

Mr.  DALLYN.  Sewage  from  both  Fort  Francis  and  International 
Falls. 

Mr.  POWELL.  That  sewage  enters  the  river  where? 

Mr.  DALIAN.  It  enters  the  river  at  those  points. 

Mr.  POWKI.L.  Above  the  falls  as  well  as  below  them  '. 

Mr.  I) M.IAN.  Below  the  falls  and  not  above,  except  in  the  case 
-"me  local  pollution.  The  water  is  so  intermingled  and  the  ve- 
locities existing  are  so  high  where  the  character  of  the  pollution  is 
the  grosM-.-t  that  infected  matt-rial  incorporated  in  particles  may  be 
carried  down  a  considerable  number  of  miles,  and,  while  there  are  no 
municipalities  of  any  size  until  you  come  to  Rainy  River.  Haudette, 
and  Spooner.  that  does  not  say  that  there  will  not  IM>.  and  at  those 
place--  they  arc  suffering  from  a  l>ad  water,  due  to  the  presence  of  the 
pollution  that  has  been  added  above. 

Mr.  P"\\  i  i  i..   Water  in  its  raw  condition  is  not  safe  to  drink  ( 

Mr.  D.M.I.V  N.    No.  sir:  not  with  a  prevalence  of  typhoid. 

Mr.  POWELL.  Now  leave  Rainy  River  and  come  cast.  The  next 
course  i-  what? 

Mr.   DVI.I.'  N.  The  next   water  course  is  the  St.  Marvs  Ki\cr. 

Mr.  P«.\VI:I,L.  What  about  that  '. 

Mr.  D.M.I. •»  \.  The  sewage  of  these  municipalities  does  not  affect 
each  other,  but  affect-,  navigation  for  a  distance  of  some  o<)  miles. 
•uid  affects  a  heavy  summer  population  residing  on  the  islands  in  the 
iiity.  Those  people  arc  MO»  accustomed  to  filtering  their  water, 
•nd  upon  them  the  burden  of  tillering  their  water  in  some  cases  is 
considerable,  involving  a  per  capita  expenditure  of  as  much  as  S.M). 

Mr.  POVVIII..  Now  hit  the  evil.  Is  the  water  polluted  to  an  extent 
:hat  renders  it  unfit  for  drinking  purpos.- 

Mr.  I).\MAN.    rn<|iicstioiiably. 
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Mr.    l'»\\  i  i  i  .    I  'hat   i-  below    the  rapid-  until   it  entei  .11  ' 

\h      DALLY*,    I    would   not    sa\    until    it    '  i  '.  i  -    I .  .,..     II     •  .  ;         I 

.  I  think.  .M'  OUT  KM)  miles. 
\1  i.    \   ,     .   1,  n.-l   rust   Hpnn   ;in«l   mine  t<>  tin-  outlet    from 

Huron. 

Mi.    |)vn.t\.  That    i~  tin-   >t.   ('lair   Ki\«-r.      Tin-   |»IIIT   lake   • 

not    intermingle   \\ith  ti  .MM 'Port   Huron  Mini   Sarnia 

iritll  you   LM't    below    the  \\:it.T  supplies  of  the  t\vo  towns.      HeloW  that 
we  :  ban  water  supply.     We  have  found  from  experienee 

that    it   is  most    inadvisable  to  u -e  tin-  St.  ('lair   Kiver  water,  and  the 
small  iiMinicip:il  'iirtri<z-ht.  ('oruiina,  etc.—  HIT  -tnij^lin;:  with 

deep  \\rll>.  thf  MM-  of  which  is  fostili"!  tin-in  ro|isio!fr:il»li-  Mioin-y.  The 
polliitimi  e\i-tiiiir  iii  the  i-i\er  i>.  however.  ;i.-<-unliiijr  to  tin-  staml 
:ir.U  \L\\v\\  hy  the  |>Wt'o!iiijr  gentlemen.  p|-:u-tie;illy  e<|iiiv;ilelit  t«» 
the  \\iitei  \oii  \\onhl  ^et  from  ;i  tiller  MniL'^lini:  wilh  l>;nl  water: 
that  is.  ahout  1<»  T>.  «-oli  per  1"H  r.  e.  So  far  a-  an  ••\amimitioli  of 
an  in<li\  iiliiiil  sample  i-  concerned,  yon  could  not  distinguish  one 
from  the  other,  although  tin-  infect  i\ity  is  higher  from  St.  ('lair 
\\ater  than  it  i>  normally  from  a  tillered  \\ater. 

Mr.   PO\\II.I..   H.i\\    aliont   Lal<«-  St.  ('lair? 

Mr.    I)AI.I\\.   Lake   St.    ('lair  do«->   not    come    within   this  class  of 
|)olln(ed  \\  aters  at  all  :  thai  is.  il  i>  lielter  than  the  standard  you  would 
from    a    filter    handling    a    l>ad    water.      A    filter    operating    at 
Amhersilnirir    under   present    conditions   could   not    deliver    wate: 

\i-lin«;  in  the  upper  waters  of  the  Detroit   Hivrr — that   i-. 
.illy,  and  that   i>  your  only  way  of  measuring  it. 

Mr.  POWBLI*  1  meant  to  ask  the  experts  ye-tcrday  a  <|iie-tii«n 
simply  to  clear  matters  up.  and  overlooked  it.  I  will  now  ask  you 
that  i|iie>tion.  Mr.  Dallyn.  Where  you  speak  about  the  product  of 
a  tiller,  is  your  attention  centered  simply  on  the  process  of  filtration 
or  the  process,  of  liltratiton  plus  chemical  purification? 

Mr.  I)\I.MN.  1  ha\e  in  my  own  mind  a  very  «_rra\e  olijt'"'!!*)!!  to 
the  use  you  make  of  that  term. 

Mi.   I'M\\MI.    1   am  speaking  about   the  results  of  filtration. 

Mr.  I )  M  1 1  N.    "»  ou  can  discuss  purilication  :  and  if  you  ask  me  if  an 
ueer    can    purify    seuap-   and    deliver    it    as    a    potable    drinking 
I   \\ould  'ie  c,m. 

Mr.  Po\\  i.i.i..  You  are  otldn  somethilli:  cl-e.  It  \\a--tatedtliatill 
the  process  of  purification  there  wa>  ordinarily  how  much  per  cent 

leliiov  al  '. 

M       I)\M>\.   It    varies  l»etv\een  !<7  and  :»'.».*   per  rent. 

Mr.  Po'\  i  i  i  .  Now.  \vheii  you  make  that  statement,  are  you  speak- 
ini:  simply  as  a  result  of  filtration  or  of  filtration  as  supplemented 
by  cldorination  or  other  chemical  puritic-ition  ( 

Mr.  DVI.I.^  \.  \\"ln-n  you  are  desiiniinj;  a  building  you  desiL'n  it  for 
a  load  and  then  consider  th-  factor. 

Mr.    i'"\\iii      Now.  you    are   oil    on    somt'tliini:   e|-,.   aL'ain.      When 
you  speak  about    filtration   n-mo\  in^   '.'7   per  cent   of  the  bacteria   r\ 
iir   in    it.  are  you   direct  inn   \oin    attention    purely   and   -.implv   [» 
the   filti-ation    plant    without    regard    to  chemical    purification    ,.r  the 
filtration  plus  the  chemical  purification! 

Mr.    |)\IM\.    l-'or  your   -at  isfaet  ion    I    would    s:,y    I    was   taking  it 
on  the  purification  plant  without  thought  of  disinfection. 
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Mr.  l'< '\\KI.I..   Without  chemical  assistance? 
Mr.  DVI.MN.   Without  chemical  assistance. 

Mr.  IWru..  No\v.  just  there.  With  chemical  assistance  can  YOU 
not  have  an  almost  absolutely  pure  product:  that  is,  bacteriologically 
-peaking? 

Mr.  DAI.IAX.  Without  filtration  and  the  use  of  chemicals  alone 
you  can  get  tin-  same  results.  I  mean  you  can  get  any  result  by  the 

f  chemicals. 
Mr.  I 'own. i..    I»y  the  use  of  chemicals  you  can  get  absolute  purity 

iologically  ( 

Mr.   DAI  i.i  \.    !•'. \actly:  but  you  have  not  got  a  protection. 
Mr.  I'OUM.I..   Now.  you  are  off  on  something  else.     Do  not  get  in 
your  mind  that  we  want  enlightenment  on  other  subjects.     When 
you  .-peak.  then,  of  purification  by  process  of  filtration  you  are  elimi- 
nating entirely  tin-  chemical  element  in  that  statement? 

Mr.  DU.I.IN.  1  am  considering  what  I  call  purification  from  a 
public-health  .standpoint. 

Mr.  I'OWKI.I..  There  are  two  kinds  of  purification,  Mr.  Dallyn. 
There  is  purification  by  filtration — a  pure,  simple,  unadulterated 
process — and  there  is  purification  chemically  and  by  the  combination 
of  these  two  methods.  When  you  speak  of  the  purification  amount- 
ing to  about  '.'7  per  cent  or  upward  bacteriologically.  are  you  speak- 
ing of  filtration  pure  and  simple  or  filtration  in  combination  with 
-terili/ation  chemically  '. 

Mr.  IVu.i.YN.  I  answered  that  <|iiestion  by  saying  that  I  wa-s  con- 
-iderinir  filtration. 

Mr.  I'n\\M.i..  Pan  and  simple  filtration? 
Mr.  DAI.I.^  \.   Yes.  sir. 

Mr.  I'owru,.  Then,  notwithstanding  that  your  filtration  process 
might  give  you  that.  \<.u  would  go  further  and  by  the  assistance  of  a 
little  chemical  make  it  absolutely  pure  bacteriologically? 

Mr.  DAI.I.YN.   Lately  we  ha  re  been  in  the  habit  of  using  disinfection 
increase  the   -a fety    factor.     Unfortunately,  a   new    practice   has 
.<\  in.  and  that  is  my  reason  for  objecting  to  your  (piestion.     Since 
the  use  of  disinfecting  chemicals  lias  generally  been  adopted  the  etli- 
<-v  of  filter  plants  has.  through  neglect,  materially  decreased:  that 
•iiey  now  operate  their  filter  plants  as  a  screen  and  not  as  a  filtra- 
tion for  protection  airainst  pathogenic  organisms,  and  their  filtration, 
instead  of  doing  !i'.»  per  cent,  a.-  i>  the  case  in   Kurope — the  efficiency 
is  now  around  so  per  cent,  because  they  are  reiving  on  the  chemicals 
altogether.     It  is  cheaper  to  do  without  coagulant  than  it  is  to  oper- 
i  proper  filter  unit:  and  then  the  use  of  a  disinfectant  as  a  pro- 
i:\cnient.     I  would  like  to  raise  another  point  here.     Mr. 
Whipple  and  Mr.   Fuller  have  both   had  a   very  large  experience  on 
the.-e  inland  \\ater-  with   regard  to  filtration.     Their  experience  does 
not  extend  to  the  filtration  of  almost   pure,  dear  waters  .is  we  have 
tinLr  in  the  (iivat    Lakes  basin.     There  are  no  purification  units 
-iiiiLr  there  with  the  exception  of  Toronto.     Toronto  has  been  un- 
-iiMv.--.sful  in  getting  a   water  fit    for  domestic  consumption,  without 
the  use  of  chemicals,  by  simple  filtration.     That    is.  we  have  a   new 
problem   not    ro\.-red   by   exi-tini:  experience   in    filtering  the   (Jreat 
Toledo  has  a  plant,  but  they  are  filtering  the  Maumee 
P  Water  and  not  the  water  of  the  (  ireat   Lakes. 
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Ml.     While    Ue    :l!V   oil    t!l:lt    -III. jr.  I     Ue    Ili.lN     .1-    Uell    e\hall-t 

it.      Will   filtration   purify   water  chemically   a-   \\.-ll  -,  i  K. logi- 

cal: 

I>\iii\.    ^  •  11    \\uiil.l   have   t<>  enlarge   on    filtration.      Do    you 
to  tin-  ordinary  -h>\\   -and  filtration  '. 

\l       POWBU      ^ 

Mi     DALLTK.    It    i-  not   conceded   to.      For  in-t:in«-.-.  there  may  he 
E  color   which    is   due   to   matter   in   .-u.-pen-ion   different    from    inn- 
color,  and  it  \\  ill  remove  the  major  portion  of  that  color  :md  imp; 
the   appeai-aii'-'-  of  tin-   \\nt.-r.      If   it    is  due  to  matter  in   solution    it 
will    m  t    atl'ect    it    at    all.      It    may    atl'eci    ta-te   to   >ome   extent.      The 
mechanical  type  of  filter.  howe\er.  improve-  the  uatei-  from  a  ph 
cal   standpoint.      Chemically   it    adds   new   element-  to  the    water.      I 
am   ar!_ruin<_r   thi-    from   my   own   experience    in   oh-erx'ini_r  tin-   o| 
tion  of  the-e  unit.-.      They   an-  hadly  operated.      We   ha\e    fe\x    lart_re 
municijialities  in  Ontario  on  the  international  1'oundary  waters  that 
can  all'ord  a  \ery  heaxy  stall'  l<>  <  \er-ee  water  |)urification  operations. 

Mr.  l'o\\rii..  Then,  as  a  matter  of  fact,  filtration  is  not  relied  on 
to  purify  water  chemically  '. 

Mr.  I)VI.MN.  Ah-olutely  not.  except  if  you  haxe  color,  and  then 
you  use  the  mechanical  filtration. 

Mr.  I'oxvn.i..  I  mention  a  peculiar  fact  that  may  he  interesting 
to  you  all.  On  the  north  shore  of  Ne\\  Bnin-wick  there  i-  a 

I  of  al-oiit  »'H  miles  where  the  action  of  the  water-  of  the  (Jnlf 
of  St.  Lawrence  has  thrown  up  what  is  known  as  a  headi.  a  -eri«- 
of  -and  dune-,  and  in-ide  there  are  lairoon-.  This  i-  all  intensely 
-alt  \\ater.  and  not withstandin«r  the  fact  that  nature  has  thrown  up 
this  lari_re  ridire.  l>etween  the  salt  \\aters  you  can  detect  anywhere 
within  •  in  that  -and  from  the  shore  a  iroo.l.  fresh 

Wafer.      I-  that  the  re-ult  of  filtration? 

Mr.  I  >  \IIIN.    I  would  he  rather  inclined  to  sa\  no. -ir. 

Mr.  I'o\\  ill  .    Filtration  has  nothing  to  do  with  that  ( 

Mr.  I>\i.i.^\.  I  mu-tion  it.  ( )f  cour-e.  one  wouhl  have  to  examine 
the  situation  to  answer  the  .pu-stion  properly.  It  i-  prohahly  due  to 
-prin^-.  It  may  he  due  to  rain. 

\I<  L  \i  i.  HI.  IN.    I   \\ould  like  to  ask   Mr.  Dallyn  just  why  sl<»\\ - 
not    efficient    at    Toronto.      1-    it    lie.-aii-e   of  the 
character  of  the  water  they  receixe.  or  ineHicient  «»|»eration^ 

Mr.  I>\i.i.^\.  I  did  three  year-  of  \\.rk  on  an  experimental  unit 
on  that  To-  lation  to  try  ami  -ohe  that  que-ti«'n.  not  c-p.- 

.  ially  \\  ith  •   to  Toronto,  hut  the  o-eneral  prohlem  of  handling 

had   water-  on   -h  w-.-and   filters,  and    I    found   that,  due   to  the    I 
cleir   character   of   the   \\ater.    you    did    not    tret    that    iTi'owth   on   the 
surt  'ie  filtered  -and  which  we  Lret  in  handlinL'  a  water  either 

ha\!iii_r  a   hiirh   pollution  or  a   \\ater  re<-ei\iiiLr  con-ideraNe  draii: 
and  that   in  the  case  of  a  -uddeii  infection  it  came  throuirh  the  tiller 
almost  in  the  -ame  ojiiantitie-  that  .-xi-ted  on  to|».     1  do  not 
it  has  the  same  infectixity.  you  understand,  hut  1'..  coli  d«-- 

they  can  he  aim.  -t    a-  ea-dv  d'-l- •< -ted   in  the  -a me  <jiian- 
B  in  tlie  filter  eflluent  a-  on  top  of  the  filter.     The  infecti\ity  in 
tho-e  \\at.-r-  liee  \eiy  largely  in  mattei-s  ii  -ion. 

1  »•-.   M.  I.\t  '.IIM  v  .    Von  think  there  is  a   failure  due  to  the  ah-ence 
-chmiit/decl, 
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Mr.  D.MI.VN.  I  t'link  it  is  the  surfaces  down  through  the  filter 
that  are  affected  and  not  the  sehmiit/decke,  which  is  a  mud  deck  on 
the  top  of  the  sand. 

Mr.  IWKi.i..  We  will  now  pass  to  question  No.  3: 

!><>  you  consult-!-  that  unrestricted  discharge  of  crude  sewage  into  the  (Jreat 
Lakes  or  their  connecting  rivers  should  he  permitted  to  continue? 

Mr.  DAI.I.YN.  Considering  the  extreme  pollution  which  exists  at 
-ome  centers  where  population  is  densest  and  the  reasonable  antici- 
pation of  growth  in  other  centers  not  at  the  present  time  densely 
populated,  it  seems  most  advisable  that  restrictive  legislation  be  im- 
mediately passed  in  order  that  this  question  of  pollution  may  be  con- 
trolled and  that  assistance  may  be  secured  for  its  ultimate  satisfac- 
tory solution. 

The  further  question  of  economical  construction  enters  in  here  and 
it  is  unquestionably  true  that  judicious  control  will  effect  consider- 
able economy  in  conforming  at  a  future  date  with  an  ultimate  re- 
quirement. I  would  like  to  mention  in  that  connection  that  it  is 
going  to  be  to  the  economic  advantage,  in  connection  with  this  exten- 
sion work,  for  many  of  these  municipalities  to  entirely  separate  a 
>torm  water  from  the  sanitary  sewage. 

Mr.  (  'A-CKAIN.  For  my  own  information.  I  would  like  you  to  ex- 
plain what  you  mean  there.  I  do  not  understand  it  at  all. 

Mr.  DAI.I.YN.   What  I  mean  by  storm  water? 

Mr.  r.vscHAix.  Yes:  the  distinction  that  you  make  there. 

Mr.  DAI.I.YN.  The  sanitary  sewage,  as  T  consider  it,  is  the  flush- 
ings from  the  conveniences  placed  throughout  various  dwellings  and 
hotels,  and  includes  kitchen  wa.-tes.  The  storm  sewage  refers  di- 
rect ly  to  the  water,  the  run-off  from  rain.  If  the  topography  of  the 
land  is  such  that  this  water  comes  to  your  drainage  system  very  fast 
it  floods  existing  small  systems.  In  other  districts,  where  the  ground 
i>  very  flat,  it  reaches  it  slowly  and  you  can  handle  it  with  a  small 

•••in.  That  is.  the  question  of  storm  sewers  is  a  special  question 
with  each  municipality. 

Mr.  ( '  \^;I:AIN.   It  is  an  adjunct  to  the  system,  is  it  not  '. 

Mr.  DAI.I.YN.  No:  it  is  a  special  thing  entirely.  That  is,  you  can 
do  without  a  storm  system  and  flood  your  streets. 

Mr.  ('\M.U\IN.  But  a  better  system  would  have  a  storm-sewerage 
plan,  would  it  not  '. 

Mr.  DAI.I.YN.    It  i^  absolutely  necessary  in  the  case  of  paved  cities. 

•<  ially  where  we  iret  a  heavy  rainfall.     Sometimes  it  runs  up  as 
high  as  an  inch  an  hour.     Port   Arthur  is  one  place  where  the\    are 
>eparating  and  where  they  find  it  to  advantage.     London  is  another 
the  separation  of  the  two  is  being  adopted.     One  of  the 
annoying   !:•  that   o\\ing  to  lack   of. foresight    the   plumbing 

by-laws  have  permitted  the  entrance  of  rain  water  from  the  root's 
into  existing  sanitary  systems  and  a  storm  sewer  can  not  take  ad- 
\antage  of  those  connections  because  it  has  to  replace  the  whole 
connection  between  I  he  house  and  the  street  and  also  install  new 
fixtures.  If  you  gentlemen  made  a  finding,  you  would  a  fleet  the  by- 
laws in  connection  with  the  handling  of  rain  water.  That  is  the 
point  I  am  making.  You  have  got  to  go  bevoml  present  conditions 
in  order  to  afl'ect  future  advantage-. 
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lo  tin-  thud  «|iic.-tion.  \ou  would  ati-,v 
III    would   cmpha-l/e   ;ili<l    inteli-if\    (li 

wif  ili«-    fm 

\l  •     I  >    i  i  >         v  I   \MIII|.|  thai  "  mi"  now. 

l'o\\n.i..    Well.    I    -liiiiiM    In  "ini"    :: 

1    time  :Mnl  you   would  iin 
tin!  more  emphal  ica  llv  in  tin-  -    with  regard  to  the 

flit" 

\l-  \oiir  infoi  mahon  (lint    if  yon  ilo  not 

do   anything   i!n-   municipalities   art-   ab-olutely    compelled    in   d» 
then  ii  mi^'lit  anticipate  them  by  two  year.-.      You  will  not 

«lo  it  by  mi  <    than  t 

With    increa-in::    population   tbi-    \\ill    br    more    fiu- 
pbal  in  i  In-  futnn-  tl.  it  tin-  pn-M-nl  tiling 

Ml'.    I)\IIVN.    It    I-  at    prr-rnt    an   ••«•..  noli;  ''iilit\    oil   account 

of    the    \\  :  t     iliiproxrnirlit. 

Mr.   r«i\\M.i..    No\\.  with   iviranl   to  <|iic-tion   No.    I: 


i  <l«p  vim  i-nii>iii«T  ii   ^.iil'c  t«>  ilKcliaru'i-  <TII<;.  uit<' 

\vai«-i-v    i;  M    municipal    \v:it»T-|niriMcatlnii 

plant  V 


Mr.    I  '.ii  ix     Speaking   U    a    -anitar\    cn^iiu'cr.   tin-re    i>   but    oit»- 
an-ui-r   on    tin-    irrouiiolv    of    prc\«-nt  ion    or    \\att-r-h..  •  .    of 

hygiene,  anil   of  ai-stliftics:   "  no." 

financial  burden  entailed  by  >iinplc  -edituentat  ion  which  would 
reiiiov  e.  e\eii  in  tho>e  >itiiation>  which  rc-«|iiir»-  lea>t  treatment,  fully 
40  per  cent  of  the  trro—  particles  in  >u>|)en>ion  and,  at  a  reasonable 
iiate.  ov»-r  !»()  per  cent  of  the  infectivity.  would  not  be  a  <_'ivat 
burden,  and  i>  not  beyond  the  financial  capacity  of  any  municipality 
which  is  able  tOI  ll'ord  >cu  ei  -aire.  That  i>.  if  you  take  the  whole  «) 
lion  on  a  per  capita  basis,  their  p:  \|)enditurc  <.n  M 

•  m   i-  from  sl.'i  t<>  S.'.o  per  capita.      Chicap)  -hov 
••ipita  for  their  entire  -eweratrc  -y>teui.     To  add  puritii-ation  by 
mentation   to  that    would    probably    increase   the   per  capita 
|1,  and  po»ihl\   -  ne  -ituation-  \\  -truction  i>  dif- 

ficult.    The  larger  municipalities  will  ha\e  a  le—  per  capita  «•<»(   f..r 
improxement   \\orks  than  the  .-mailer  one-.  |,  ;i,,.y  can  boi'mw 

money  chea|»er  and  they  can  handle  larger  ijuantiti»>  «>f    •  .ore 

ad\  antaj 

Mr.  r.i\\ii.i.    ^  on  ha\c  illu-tiate.l  \oiir  |.oint  \ery  nicely:  but  the 
«|iie>tion   is  de>ij/ned  to  brinir  out   tb  -ohuely   i 

prevent  crude  x-wajre  pas>injr  into  \\ater>  which  are  rce 

of  \\  ater  >np|ily  in  connection  \\  ith  the  municipalit  \   that  ha-  a  puri- 
fication   phi: 

Mr.  I  >M  i  >  N     "i  mi  want  to  limit  the  «|iie>tion  entin-ly  to  the 
on   a    |>urification   plaut  '. 

M'      PoWBU      NTo       1       i    dennbli   nn.ler  any   circum.-tance-   \\!iaf- 
llow  crude  sewn  jj  -s  into  a  stream  from  which  a  munici- 

pality farther  do\\n-tream  draw.-  it-  u  ifrantinjr  that 

that    municipality   ha-  a    purification    pl;i 

Mr.   l>\ii-i\.    I    would   rather  not   limn  t"  the  purification 

plant.      I  would  rather  take  it  as  the 

Mr.    I'.'wrn..    l.ut   tin.-  is  on   the  ba.-i-.  you  -«v.  of  a   purification 
plant.      It   is  a-Ued  in  connection  with  tl 
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Mi-.  DAI  I.YN.  Yes:  hut  it  dot's  not  bring  out  tlu>  point  quite  well. 
That  is.  you  have  absolutely  omitted  there  the  tremendous  boat  popu- 
lation and  the  bathing  beaches  there. 

Mr.  IWi.i.i..  Supposing  there  is  not  a  pleasure  craft  ever  in  sight 

i    vessel  ever  passing  up  and  down.     Here  is  the  condition  of 

affairs:  There  is  a  stream  running  down  from  one  city  to  another  city. 

The  city  below  has  a  purification  plant.     Would  you  consider  it  nec- 

iry  to  prevent  the  upper  municipality  dumping  its  sewage  into 

that  water  at  all  ( 

Mr.  DALLYX.  You  can  not  get  away  from  their  dumping  sewage 
in.  It  is  just  a  question  of  treatment.  They  have  to  have  an  outlet 
for  the  sewage.  If  you  consider  the  question  as  one  with  regard  to 
crude  sewage-- 
Mr. POWELL.  We  are  speaking  of  crude  sewage.  The  whole  ques- 
tion is  based  on  crude  sewage. 

Mr.  DALLYX.  One  has  to  go  back  to  the  original  point  that  you  can 
handle  practically  anything  on  a  filter  that  is  properly  supervised. 

Mr.  I'OWKLL.  There  are  some  people — we  will  call  them  cranks — 
who  say  that  it  is  absolutely  wrong,  under  any  circumstances,  to  allow 
crude  sewage  to  pass  into  a  watercourse  from  which  the  riparian 
owners  below  draw  their  water  supply.  This  question  is  designed  to 
meet  that  situation.  Do  you  class  yourself  with  those  persons  or 
with  the  others  who  have  answered  the  question  in  the  affirmative, 
and  who  have  stated  that  the  water,  after  the  admixture  of  sewage  to 
a  certain  degree  of  pollution,  should  be  screened  and  subjected  to 
sedimentation  and  possibly  to  chlorination  ? 

Mi.  DAF.LVN.  I  am  afraid  I  will  have  to  be  public  spirited  enough 
and  possibly  enough  in  advance  of  my  age  to  say  that  the  crude 
sewage  should  not  be  discharged  with  preliminary  treatment.  It  is 
a  public-health  proposition  first  and  last,  and  it  should  not  be  dis- 
charged crude  with  some  treatment. 

Mr.  POWELL.  Tinder  any  circumstances? 

Mr.  DALLYN.  Under  any  circumstances.  There  is  no  advantage  in 
it.  no  advantage  in  any  way.  You  save  the  municipality  probably, 
according  to  figures  that  we  have.  $1  per  capita  expenditure.  You 
involve  their  water  front  in  a  lot  of  fecal  matter  which  damages 
property  to  a  greater  extent  than  the  original  total  expenditure. 
Considered  on  a  broad  basis  there  is  no  question  about  the  thing; 
crude  sewage  should  not  be  permitted  to  be  discharged. 

Mr.  POWELL.  Supposing  that  the  ratio  existing  between  the  amount 
of  crude  sewage  and  the  water  with  which  it  intermingled  would 
reduce  the  resultant  to  a  comparatively  harmless  condition? 

Mr.  DALLYN.  It  is  not  a  good  practice  to  encourage  at  all,  and  it 
is  going  t*>  make  legislation  difficult.  You  have  no  realization  of 
what  it  is  going  to  involve  you  in  i'f  you  make  exceptions  of  that 
type. 

Mr.  POWELL.  Then,  if  I  gather  what  you  mean- 
Mr.  DALLYN.  I  am  on  the  side  of  the  "cranks."  I  have  reason  to 
believe  that  I  ought  to  be  there  from  the  evidence  I  have. 

Mr.  M.\«;I:\TII.  Do  you  think  the  principle  that  applied  to  one  mu- 
nicipality -hould  apply  to  another  municipality,  though  the  condi- 
tions -in-rounding  those  municipalities  are  different? 

Mr.  DALLYN.  It  is  absolutely  the  only  way  that  you  can  get  your 
desired  end.  I  am  speaking  from  an  administrative  point  of  view 
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n. .\\   u  h  i    I  kno  not  make  except  u.i, 

that  i 

\!    I.  \i  i. in  i  N      I-    :i    h"t     ,i-,,   inn-.    Mr.    Dallxn.   dial    ali< 
unit   her  ..ther  miinicipalitie-.  Mil\\ai, 

;.to   lia\«  planned 

I  al.-o  tin-  cjt\   of   Neu    "l  • 

e    lo    other    miin.clpal 

'•ill  Momicallv  a«l\  alii 

-lieh   in,  •    QIC  ' 

\!     DALLTM    1       Han     ei  that,  Dr,  M  Lauj/hlin.  l>\  -ayin^  that 

OWi]  fk   of   proper   -ur\e\-   tin-   municipal   authorit  ie-   are 

not  •    .       ndltioi      that  in«l   when  they  an-  properly 

pre-etited  to  tin-in  the\    a  IT  alnio-t   .u  ahead  and  clean  the 

tiling  up.  Tin-  harlior  commi--ion  at  Tor-mi,  have  presented  the 
thini:  in  -uch  a  lijrht  that  there  is  no  i)ii«->ti«>n  a>  to  it-  advantage 

Iran  up  thiMi    \\atrr  front.     Detroit  ha-  oii»-  of  th«-  luo-t   di-^r, 
fill  \\at.-r  front-  on  thr>«-  \\atrr-.      It    i-  ji.>t  on.-  ma»  of  ft-cal  niattfi 
from  \\lu-n-  tin-  I'i^'  -.-\\cr-  di-char^t-  riirlit  do\\  n  tin-  \\ati-r  front  in 
and   anmnd   tin-  slip-.      It    i-  di-iru-t  inir.  and   you   can   not    improve 
tin  -c  \\att-r  front-  until  you  improve  tho-e  con«lition>.     That  i.-.  you 
ha\e  to  keep  that  -u-priided  matter  out.     Mr.   1'help-  and  other  [ 
tlcmeii    have    an-\\eivd    the    «|Ue-tioii    \«-rv    al»ly.      They    ha\t-    «_'ott.-i. 
I.ehind  screening  !  ition.     It   may  not  !>(•  m-re~-ar\    logo 

farther.  Mr.  1'help-  ha.-  taken  the  po-ition  that  i.-  not  a.-.-ailahle  at 
all.  l>ut  what  i-  invohed  in  that  ron-er\  at  ion  that  he  allud«->  to  ha- 
iii  t  Ix-eii  brought  out.  nor  i-  it  now  known. 

l>r.    MI  I.  \i  >.i!i  i  N.    \Voiild   it   not   Kr  to   Detroit'-  eronojnir  advan- 

.    and    di-reiraldilii:   tlir    eitic-    !»elo\\     for   thf    Ilioliifiit.    to    u- 
-imple  treatiiieM  of  tin-  » 

Mr.  D\I.I^  N.  1  am  not  -me  a.-  to  the  dollar-  and  cent-  l>a-is  of  the 
<|iie-tion.  hut  th'-re  i-  no  iiue-tion  luit  that  all  <ity  planning  as-ocia- 

tion-.  of  which  eginninff  to  have  a  few  in  this  country,  would 

\er   that   <|iie-tion    in   tin-  affirmative.      You   may   not   In-  aide   to 
reduce  it  to  the  dollar-  and  cent>  l>a.-i-,  \-  mi  can  not  l»rin«r  all 

the    factor  into  the  (Jlle>ti«  11. 

Dr.  M«  Lu  «.iii. IN.    It   \\oiiid   lie  at   lea-t   de-iraMe? 

Mr.  D  \I.M  N.  I  think  it  i-  ad\  aiitaireoii-.  hut  I  am  not  in  a  position, 
and  I  think  no  one  i-.  to  hriiii:  all  the  factor.-  into  the  ipie-tion  and 
Lri\e  idle  an-\\er  on  a  dollar-  and  cent-  ki 

Mr  Mr.    Dallyn.  you   are   familiar  \\ith  Toronto.     There 

I    \vi-h  to  hriiiir  out   in  that   regard.      I    may  l>e  wronirly 
informed.  Kut  I  am  advi^-d  that  Toronto  ha-  instituted  the  purit 
lion  of  -4-\\a«_re  throiiL'li  a  lie  IM  it  dra\\.-  it-  \\ater  -ii|)ply 

really   from  that   i-  contaminated  \>\    its  own 

M       DM  i     N.   That    \\ater.  with   it-     - ve>  of  contamination.   M:. 

I'ouell.    i-  -e\eral    time-  than    the    ra  \\    \\ater   that    \o"r  ^mi- 

tar;    gentleman    ye-terday   -aid    \\a-   lit    for  a    purification   plant    to 
handle.     Thos4>  gentlemen  -aid  a   filter  uoiild  handle  anything  D] 
B,  '-oli  per  1  I  int  at  the  Toronto  Ultra' 

intake  :  '       '       seasonally  it   is  hitrher.  i.iit  taking  an 

iiveraire  it  i-  nothini:  like  it. 

Mr.   I'"\\  i  i  i  .    [f  Were  18  8   p.-iM  I'-ular  >ea-oli  of  the  year  \\hen  there 
likelihood  of  Lrro—  contamin.iti'.n.  -ami  -  mu.-t  I 
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that  into  consideration.  Are  there  not  times  when  the  intake  at 
Toronto  i>  very  much  polluted? 

Mi-.  DAI.I.VN.  unquestionably. 

Mi.  POWKI.I..  That  is  due  to  the  action  of  the  winds  in  driving  the 
M-\\  a  iv  over  the  intake,  is  it  not? 

Mr.  DAI.I.VN.  Well,  yes:  it  is  probably  due  to  driving  bay  water 
o\er  the  intake. 

Mr.  IVwF.u..  Is  not  this  fact  the  reason  why  the  city  of  Toronto 
M>tituted  a  system  of  clarification  of  its  sewage? 

Mr.  DAI  i.v\.  I  am  not  in  a  position  to  answer  that  absolutely,  but 
I  think  if  you  will  analyze  the  Toronto  situation  you  will  find  that 
it  is  by  pre»ure  on  account  of  the  harbor  conditions  and  not  the 
water  conditions.  It  is  the  harbor  condition  that  has  initiated  the 
\\ork.  The  public  health  question  was  taken  advantage  of  for  that 
purpose  most  probably. 

Dr.  STAI.-M.Y.  With  regard  to  question  4,  Mr.  Dallyn.  in  view  of 
the  conditions  that  you  have  brought  out  in  connection  with  the 
purification  of  lake  water,  do  you  think  it  advisable  to  institute  puri- 
fication of  sewage? 

Mr.  DAIXYX.  I  do  not  quite  get  your  question. 

Dr.  STARK KY.  You  said  that  the  filtration  of  lake  water  did  not 
<_ri\c  good  results. 

Mr.  D.M.I.VX.  Yes;  it  did  not  give  the  same  results  as  to  efficiency 
von  could  get  on  these  inland  river  waters,  which  almost  always 
carry  turbidity. 

Dr.  STARKEY.  Would  not  you  consider  that  an  argument  in  favor 
oi  the  necessity  of  purifying  sewage? 

Mr.  DAI.I.YN.  Yes.  The  thing  is  perfectly  obvious.  I  would  like 
to  make  a  further  statement  just  here.  I  was  interrupted  in  my 
>tatement  with  respect  to  the  pleasure  craft.  We  have  a  residual 
typhoid  in  many  municipalities  that  is  pretty  hard  to  trace  exactly 
to  the  water  supply,  but  which  is  undoubtedly  largely  due  to  indis- 
criminate use  of  these  connecting  waters  for  drinking  purposes  by 
uninformed  ]x>ople  on  pleasure  craft.  It  does  not  seem  to  be  possibU 
to  impress  upon  them  the  danger  of  using  such  water,  and  the 
typhoid  in  such  communities  is  attributed  to  the  municipal  water 
supply.  There  is  something  else  which  requires  correction  besides 
the  water  supply  in  these  situations  in  order  to  eradicate  typhoid 
fe\er  and  other  water-borne  diseases. 

Mr.  POWI.I.I..  We  will  now  pass  to  question  '>: 

In  \vater\\  :iys  where  some  pollution  is  inevitable  and  where  volume  is  such 
that  no  ;reneral  nuis:inci>  <-;m  result,  do  von  consider  that  proper  sewaire  disposal 
by  dilution  represents  a  natural  resource  and  that  the  utilization  of  this  re- 
sonrce  is  justifiable  for  economic  reasons,  provided  that  an  unreasonable  burden 
or  responsibility  is  not  placed  upon  any  purification  plant  and  that  no  other 
menace  to  the  public  health  is  occasioned  thereby? 

Mr.  D\II.\  \.  I  think,  perhaps.  1  shall  have  to  go  beyond  the  ques- 
tion a  little  and  say  that  it  is  not  advisable.  That  is  practically  as 
I  an-wered  the  question  before. 

Mr.  POWKU..  Von  say  it  is  not  advisable  to  dump  raw  sewage. 
What  would  you  -ay  to  the  degree  of  purification  to  which  sewage 
should  lie  subjected  before  it  is  iillmved  to  go  into  a  river? 

Mr.  D.M.I.VN.  Prof.  Phclps  brought  that  question  very  nicely  before 
you.  although  probably  you  did  not  just  get  the  value  of  his  answer. 
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1  I.    laid  that  any  j  i  ni«-«l  \\ould  do 

milch    Ilioiv    thai  ere    le.  i  .In.       'I'll-  ':    \\ulllil 

in\ol\e  _rn-e   <.f   put  iliiMtion   tliiin   you    « 

water  -supply  '"ii.  hi 

\l       I1        'ii      \Vniilil   it  do  eheiiiicall 

M-     I»UM\.    ">  .   in   the   .1  ii   of  sewage. 

ill   .ill.  I    '.M>   per  cent    reliiox  :il    then 

ahl\   in  i,  lit!.  .|uaiitity  of  chemical  you  ha\e  to  IIM-.      That 

.•   i|il:ilitlf  V    lip   to  :i    certain    |>olllt    :iri(l    \\ln-Ii    it 

get-  '  t   |iunli'-:it  ion  or  it  does  not 

i   anything        I    think    1'iof.    l'help>  an-xvered   that   i|iie.-tion 

\l  What   ha\e  \oii  to  siiy  In  i|ile.st  ion  U?  — 


U'llllt     i|n    Xull    •  :ill     lllin'.'I^MllMlilf    lilinli'll    In 

t«-ri:il  inirifx  id.  of  a  IIII>(|«TII  ••ll'n  i«>nt   unlrr  -piiritii-atinii 


Mr.  |)\IM\.    Ifl    i    -  \\onlrd,  tin-  i|iu'>tion  i.s  not  capahlc  of  a 
tili<-   an.N\\rr.       I  .•>-:ir\     for   iln-    piirpo.-a-   of   thi-   t|in->tioii    to 

>pi-.-if\    \\lirtli»T  »'f!i  ii»-r  pnrilii-atioii   in\<il\r>  disinfrrtion   in 

to  filtratinii.      It  is  rninmoii  in  tin-.-*'  «la\>  in  popular  lit. 
toasttfx-iatr  tin-  two  ami  >pt-ak  of  the  \vholr  as  piirifiration.  wliicli 
in  ivalit  li-tinct  -     the  IIM-  of  the  onr  atl't-ctin^  lar</rly 

tlu-  opfi-ation  nf  tin-  otlu-r.  That  is.  \vlu-n-  ili-in  feet  ion  i>  n-linl  uiion. 
it  iiHiilitii'-  anil  clian^'-  in  a  larp-  iiii-aMirt-  tin-  «.piM-at  ion  of  tlu-  tiltt'r 
unito,  or  in  other  words,  inotead  <>f  beiog  doubli  protection,  which  on»> 
natiu-ally  av>iinn->.  tin-  tilt»>r  is  opt-ratnl  nici-fly  .'ii  ami  »li-- 

infrction  is  callnl  upon  to  .|..  almost  the  entire  protect  ion.     In  alin-.-i 
all  of  the  modern  plant>  if  conduct  of  operation  \\eiv  continued  and 
di-infection  eliminated,  a  mi»t  noticeaKle  ri>e  in  \\ater-liorne  di>. 
would,  in  my  opinion.  l»e  »-\  idenced.     This.  I  U-lieve.  \\ill  lie  corrolio- 
raied  l»y  all  municipal  otliceo  \\lio  ft]  ;ated  with  the  examina- 

tion of  filter  etlluent.s  and  \\ith  the  av>«>ciation  of  typhoid  rate-  with 
them.  Toronto  uill  -hou  an  in  typhoid  fever  u  hen 

there  i-  .1  l:i\:t\  in  their  filtration.  They  have  to  operate  efficiently 
nt  all  tii 

In  \ie\\  of  thi>  it  -eem>  mo>t  inad\i-alile  to  report  upon  what  «-on- 
>titute>  an  nnrea>onal»|e  re>pon>il>ility.  Speaking  generally,  and 
po—  iMy  within  the  meaiiin<_r  of  thi>  «|iiestion.  I  \\oiild  consider  the 
-•  \\hich.  in  event  of  interruption  of  the  purification 
unit  due  to  untoward  circiiniMan.-e^.  \\oiild  not  ^i\c  ri-e  to  an  epi- 
dciin 

Mr.    iWn.i..   T!  MI   think    that   the   water   In-fore    it    enter.- 

the  puriticati«iii  plant  at  all  should  |»e  in  >uch  a  condition  a>  to  render 
the  purification  plant  unnece-sar 

Mr.   I)\IM\     S  I:..!.    ||  a  hij:  distinction  U-tueen  an  epi- 

demic and  an   u.  \\  '.•   \\oiild   not   consider  an  annual 

deatii    rale    from    Uphold    Oi  '    per    1"  epidemic.        It 

would   l>e  an   undue  jirexalci  *  phoid,   hut    it    would    not    he  an 

epidemic.       The   total    numU'r  of  death-   ;  •     \\oiild 

have  to  happen  inside  of  a  feu  \\eeks  to  be  an  epidemic.  If  you  in- 
terrupted your  plant  you  would  prohahh  .  M  a 

generally  had  condition,  that  i-  -peaking  for  lar^e  communities  like 
Chicago  or  Toronto  or  Cleveland. 
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Mr.  Pi'\\  i  i  i..  A— uming.  Mr.  Dallyn.  that  you  had  absolute  control 
•  •!'  a  municipality  which  was  discharging  its  sewage  into  the  waters 
<if  a  river  from  which  the  municipality  lower  down  and  over  which 
you  also  had  absolute  control  drew  its  water  supply — what  would 
you  consider  would  be  the  proper  thing  to  do  in  respect  to  the  puri- 
fication of  water  before  it  reached  the  intake  at  the  lower  munici- 
pality '. 

Mr.  DAM.YN.  Perhaps  I  can  answer  that  question  from  something 
out  of  my  own  practice.  We  have  been  forced  quite  recently  to 
withhold  approval* of  further  extensions  to  the  sewerage  system  of 
the  village  of  Ford  City  on  the  Detroit  River  on  account  of  the 
menace  to  the  water  supply  lower  down.  We  have  to  assume  the 
responsibility  for  those  conditions.  We  can  not  assume  a  further 
responsibility.  That  is,  they  have  to  institute  purification  to  some 
measure. 

Mr.  POWELL.  It  may  be  in  the  nature  of  the  problem,  but  it  would 
almost  seem — and  I  am  not  using  this  offensively — that  you  gentle- 
men are  beating  about  the  bush;  that  you  are  facing  a  problem 
that  you  do  not  want  to  give  an  opinion  on.  Here  is  a  practical 
problem  before  us:  what  burden  of  purification  should  we  throw  on 
the  locality  that  i-  using  the  water  and  what  burden  of  purification 
should  we  throw  upon  the  locality  that  is  the  cause  of  the  pollution? 

Mr.  DAI.IYN.  According  to  the  reference,  you  should  not  throw 
any  burden  upon  the  municipality  purifying  the  water. 

Mr.  POWI.M..  You  think  that  the  upper  riparian  men  should  be 
charged  entirely  with  the  work  of  purification  of  their  sewage? 

Mi-.  DAI.I.YN.  You  have  reduced  the  matter  to  a  question  of  dol- 
lar- and  cents.  Whether  you  are  justified  in  that  or  not  I  do  not 
know. 

Mr.  POWIM.I..  Leaving  out  the  question  of  dollars  and  cents  alto- 
gether and  looking  entirely  at  practical  methods  of  purifying  water, 
can  you  give  us  any  standard  whatever  that  we  should  seek  to  impose 
upon  the  lower  municipality  with  respect  to  purification  of  its  water? 

Mr.  DAI.I.YN.  There  is  one  reason.  Mr.  Powell,  why  that  standard 
can  not  be  Bet  Perhaps  that  reason  has  not  been  brought  out  yet. 

Mr.  POWI.I.I..  Do  you  mean  to  answer  "yes"  or  "no"  before  you 
Lro  to  that?  Can  you  give  us  any  standard?  Can  you  suggest  a 
standard  ? 

Mr.   DM.I.YN.    1   have  suggested  one. 

Mr.  P<>\\  Ki.i..  That  is  very  vague  for  us. 

Mr.  DAI.I.VN.  It  is  not  vague  in  the  minds  of  the  men  in  those 
communities  with  whom  you  will  have  to  deal.  They  have  a  more 
minute  knowledge  than  you  can  have  presented  at  such  a  gathering 
as  this. 

Mr.  POWH.I.  Consider  a  case  involving  an  injured  party  and  a 
party  doing  the  injury,  and  assume  that  you  are  to  adjust  the  mat- 
ter. What  standard  would  you  have  in  your  mind  that  you  would 
seek  to  enforce?  What  burden  would  yoii  throw  on  the  offender  and 
what  hui'den  would  you  throw  upon  the  party  oll'ended  against  ? 

Mr.  DAI.I,VN.  T  will  answer  that  question  in  the  way  you  want  it. 
It  would  be  absolutely  justifiable  to  remove  the  suspended  matter 
from  the  sewage  above.  It  is  a  question  whether  screening  alone  is 
feasible.  Screening,  after  all.  is  merely  an  adjunct  to  sedimentation. 
Tt  make-  it  a  little  easier  to  handle  your  solids  in  your  tanks.  It 
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belongs  to  s. 

ill    ill   one    liro<-es>   Ml    the   tank-,  and    ill   ot 

I  1\     ill.-    reuiov  ;il    of    matter    in 
1 1  if  bijT^est  ll  eel  in;.'  the   I  v  ..  milli  lei 

pal  iryini:  aL'eiil    from   •   municipa  lit  \    In   the 

!l    has  been    found   that    t  \  phoid  or;_rani-m.s  put    ill  clear   \\ 
Will    dl-appear    |o   the   extent    of    probahlv    '.I'.'    pel     cent     Ill-lde    of    T1 

I'.. \\MI.     ^  oil     \\ould,    ill    the    first     place,    compel     the     t 
municipalit\   to  remo\e  the  solid  matter  in  the  sewajj 
Mr.   D  M  i  \  \.    "I  i  -.  sir. 

Mr.  I'ouii.i.    \Voiild  you  jro  further  than  tli 

Mr.  l)\iiv\.  It  \\oiild  tlii-ii  dc|K-nil  U|>oii  the  proximity  of  th«« 
sewage  outlet  to  the  \v:itei-  purification  plant  helo\\.  If  the\ 

.i.-ent.  one  would  he  justilird  in  carrying  that   ^-\\;IL:«-  outlet 
U-|o\\    tin-   other   municipality:    and,    in    that    connection,   you    ha\e 
:>i-ration   from  tlu-  other  mimieipality  l<>  make  that  an  economic 
feasihility. 

\l  PoWKLL.  ^i;ppo>ini_r  that  they  \v»-i-e  not  in  such  close  prox- 
imity Imit  of  that.  What  \\ouldyoudothen' 

Mr.  1 )  \i  i  ^  \.   The  municipality  l>elo\v  \\oiil. I  ha\e  to  tilt,  i . 
Mi.  '  Then  you  would  not  impose  a  greater  burden  on  the 

upper  municipality  than  the  muo\al  of  the  >u>|»end«  d  matter? 

Mr.  D\II  v\.  The  quest  ion  can  not  l>e  answered  generally.  In  our 
itm  :ii  the  piv.-ent  time  that  i>  all  that  is  in\ol\eil. 
i-itioii  where  that  i-  a  little  different.  For  in-t:r 

I M  rou.    \\"\aiidoite.   and    Trenton    do   not    < e    within    your   field. 

The  situation  doe-   not    hold   in  tho>e  places.      1    am  of  the  opinion 
that  they  will  !>e  supplied   with   water   from    Detroit.      Amherstl»ur«r 

•  (   a  fleeted   to  that   i_ri  :i  \  «•  extenl    \  el 

Mr.   \'«^  !    •  follow  you  up:    You  have  ufiveii  11-  a  statement  of 

what  you  would  require  in  the  tii>t  place. 

.Mr.  D\IM\.  Thai   i-  the  minimum  requirement. 
Mr.  I'O\\M.I..  Then  \ou  say  'hat  what  you  \\oiild  require  the  upper 
municipality  to  do  would  depend  upon  conditions? 
M  : .   I  >  \i  i  i  \.    5T«8,  -ir. 

M       ' '  *i  ii    :.-pe,i    in  the  condition  of   proximity, 

that    if  the\  (her  you   would   ••airy  the  se\\a^e  l.elow 

and  elite:  -low  the  lower  municipality? 

Mr.    DAU.TN.    '  'ndoiihtedly. 

PoWBLLi    I  f  you  could   not    do  that,  what    would  you  then  do  ( 
.    The    di>in  feet  ion    would    have    to    be    \.-ry    carefully 
looked   after.      Thai    i-.   they    \\oidd    ha\e   to   install    additional    and 
xpen.si\e  apparatu-  t«>  make  the  thinir  nearly  autoin 

Mr.  P.. \\iii.  JToB  mean  the  offending;  municipal 
M  .  DALLTK.  The  offending  munioipalil 

Ml.  l'o\\ii.l..  ^  oil  ajrree,  then,  \\ilh  the  other  experts  who  \\eie 
on  the  witness  -land  '. 

Mr.   DM  i  vs.   The  other  expert-  have  taken  a   \ery  -oiind   po-ition. 

Mr.  P.. \\ii.i.  That  I-  what  I  thought,  hut  you  apparently  differ 
••v  ith  them. 

Mr.  DAI.I.YN.  T'ne  experts  ha\e  spoken  of  the  coiiditjons  as  they 
rally  exist.  Tl.  particular  -ituation-  w|,.  e  condi- 

tions do  not  apply. 
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Mr.  (  A-.I,I:AIX.  It  i>  a  mutual  obligation,  I  suppose?  One  munici- 
pality would  have  to  treat  it-  >ewage  to  a  certain  extent  and  the 
other  municipality  that  takes  the  water  would  have  to  purify  its 
water  a  No  to  a  certain  extent? 

Mr.  DALLY  x.  They  would  have  to  purify  it  for  their  own  pro- 
tection. 

Mr.  r.vsciHAiN.  Well,  it  N  a  mutual  obligation  between  them,  is 
it  not? 

Mr.  DALIAN.  1  do  not  know  that  it  is.  One  has  to  do  it  for 
protection,  hut  whether  it  is  right  that  he  should  do  it  I  am  not 
prepared  to  say. 

Mr.  C\M;  KMN.  I  do  not  quite  understand  what  you  mean,  Mr. 
Dallyn. 

Mr.  DALLYX.  I  mean  whether  the  party  t,hat  is  receiving  the 
offen.-e  -hould  do  the  purifying.  It  is  a  question  of  public  health 
and  not  of  equity.  You  might  put  it  that  way.  The  trouble,  in  my 
experience,  has  been  in  the  difficulty  of  getting  a  finding  in  the 
courts.  One  side  would  take  advantage  of  quibbles  and  make  it 
impossible  to  obtain  a  clear  finding.  They  have  a  good  case,  but 
they  can  not  get  a  judgment  on  the  case. 

lir.  POWELL.  We  will  now  pass  to  question  No.  8: 

\Vmilil    you    consider    it    proper    iiml    advisable   to    permit    the    discharge   of 
_'c  <>r  sewage  eilluents  under  proper  restrictive  control  up  to  a  point  where 
the  decree   of   |H>llution   did    not    impose   an   unreasonable   burden   or   responsi- 
bility  upon  puritication   plants  of  public  water  supplies? 

Mr.  DALLTN.  Both  from  an  engineering  and  an  economical  stand- 
point there  is  no  other  solution  of  this  vexed  question  than  to  dis- 
charge into  the  international  boundary  waters  at  some  point  or 
other  the  main  bulk  of  the  sewage  now  found  therein.  The  answer 
to  the  question  is,  yes;  most  decidedly.  It  being  borne  in  mind. 
however,  that  this  sewage  can,  when  the  situation  requires,  be  ren- 
dered physically  indistinguishable  from  water:  that  is,  it  can  be  dis- 
charged in  a  condition  in  which  it  is  both  chemically  stable  and  free 
from  pathogenic  organisms. 

Mr.  POWELL.  Question  9: 

If  the  disclmr;.'e  of  urban  seua-e  was  sutlicient  to  render  the  raw  water 
at  the  intake  in  question  "f  such  a  character  as  to  impose  an  unreasonable 
burden  or  responsibility  uj  .....  the  water-purification  plant,  would  you  con- 
•»ider  that  -.ewairc  treatment  had  been  carried  far  enough  when  the  derive 
of  pollution  at  the  intake  was  reduced  below  that  which  constitutes  an  unrea- 
sonable burden  or  res]M»nsibility  upon  the  water-puritication  plant? 

Mr.  DALIAN.  I  am  of  the  opinion  that  this  question  mu>t  he 
answered  "yes.''  A-  to  whether  one  would  practically  he  able  to 
distinguish  Wtween  -u<-h  treatment  and  the  treatment  advisable  for 
the  municipality  for  their  own  purposes  is  a  question.  In  the  solu- 
tion. I  am  of  tlie  opinion  that  without  exception  the  municipalities 
will  go  much  further  than  in  the  immediate  needs  of  the  treaty  once 
the  <|tie>tion  N  up  for  -ohition.  a-  very  little  increase  in  per  capita 
cost,  arNing  out  of  conformity  to  legislation,  will  provide  for  the 
requirem.-nt-  of  almost  every  situation, 

In  thi-  connection,  however,  it  -cents  advisable  to  consider  the 
interests  of  pleasure  craft  and  bathing  beaches  situated  on  these 
waters,  and  as  to  whether  they  are  placed  at  a  disadvantage  in 
making  a  loo-c  interpretation  of  question  9. 
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Mr.  lWri.i..  Qiiwtion 


.    il   f»r  k-niuti-il  that   i  -!i  :uiiiiif.-   from 

uphill)!!     tllllt      IIKMl.TII 

>|n«    with    tlil-    form    <>f 
pollution) 

in    ii«H     '  imp-. 

.il\,  tin-  dratmiire  "I"*'."  n«it  pre-ent   ii  M-riou-  HUM 

t<,  public  health        I  •    relation  between   pollution  iliic 

ii;il  trouble-  ..f  children.      A  n  \    tiltratii.ii 

l»l:tllt       Would.      i  tfive      a      protection      aL'alll-t      tile      IMil  1  lit  loll 

norinalh    foumi  «(  -urface   drainage.      It    i- 

a  senoi  HI   tin-  eradication   of   typhoid    fever    in    any    -• 

for  these  int.  il  lx»iinil:irv  \\»|. 

The'  •  mi  abu-es  in  tin  lion  which  misfit 

nM|iiiiv   action.      !•'•)!•    in-tan.  HM   t"   mv   attciitmn   i|uriiiLr   tin- 

in\.  D  at  tin-  nistrrn  cn.l  of  Lakf  Kric  that  a  p«-r-on  I,;. 

8  involving  tin-  pniiiiiiir  of  iltirl<>  \<>  the  mini- 

IMT  of  -..inr    IOUJMIO  aliuiif  tin'   lake  -hoiv   h;i.|   >4-rioii>|\    |)ollutc<l   tlu- 
lake  \\at.-i>  \\  ith  th«Mr  fc<  al  .!!>.•!  .1-  a  <li-tan<  -c  of  -OHM-  ^  mil.- 

ami  had  occa->ioiu-«l  deal  of  ciiiliarras-iiiciit   ami  nni 

tin-  intakr  of  a    \\ati-r  Mipplv    lorati-d   nl    AiiLr"la.    N.    "»  .      U'hilc  tliiN 
possibly   i.s  a   matti-r  for  tin-   1«  i-al  roiirt  t  is  a  ^r  .....  I  fxainpN- 

of  tin-  alms*-  of  a  pnvili'jrr  which  normally  would  n    '  ion  any 

Hiiisancf  \\  i 

Mr.  l'o\\  i  1.1  .    \\':'-  that  on  the  (  'ana  diau  -id»-  ' 

Mr.    DALLTM,    No:    it    \\as  on   tin-    rnitcd    State.-   -!<lc.      It    i- 
adjaccnt   to  the   international   hoiindarx    \\ater.      I    think    po.—  ililv    it 
would  reach  the  international  boundary  water  in  a  minor  decree.      It 
i-  in  La  id  Buffalo. 

Mr.  I'i.u  ni.  (  Ju.-t  !"i,  No.  1  1  : 


Pi-nv  idtil  tin-  ilisr|i:iri.'«>  nf  uHiaii  •M'ujiu'*'  mi"  nlix    purl  nf  tin-  Creal   I.;. 
ilirir  t-niiinM-tiUK  rivers   i-   ^mli   thnt   nit    n  '•!••  »>nrt!«Mi  m-   res|>i>n*lliillty 

is   |il:i«-,-(|    ii|M,n   n    \viitei--|itiritii-iiliiiii   |iliint.    \\luil    uirtliiNlM  of  u-iHnieiit 

wniilil  yi.  n    i-r<-.»miiH'U<l   t«.   nilinv  the  |H.|luii.>n    in  11   |MI|II|    \\lu-n-   im   tinrc. 
:il»|f  liunlfii  i.  r  ri-|inii-iliillty  Is  plneeil  u|»-n  surli  \vater-|iuriHeati<iu 


M       D  \ii-iN.    l-'or   the   purposes  <»f  the    i  I    -hould   ad\  i>e 

the  coiiiiiii.->ion  to  lirin^;  in  a  finding  iinolvin^  -ome  etlieient  form  «»f 
secliinentation.  and   di.-infection   to  a   deyre,-  suitaMe  to  the   rec|,. 
ment.-  of  the  -ituatioii. 

Mr.    POWVLL,    \«\i    would    not    ad\i-e    th»-    adoption    of    any    other 
method*  of  dealing  \\  ith  sewage? 

Mr.   I)\I.M  N.    I   .lo  not  think  that   under  the  pre-ent  roliditioi 
need  ^o  further  than  that.     The  municipalities  in  fulfilling  r»Mjuire- 
liient-.  pre.-uiiiin^  the  remiirement-  are  made.  \\  ill  icco^ni/e  that  they 
may  have  to  go  further  and  will   provide  for  it.       That    is,  ;he\    will 
be  prepared,  knowing  that  they  may  ultimatel\   I.,-  required  to  n 
tute  more  thorough  purili-'ation. 

Mi  i  .   Fr«  in  ithin   the    pn  Mr. 

Dallvn.  probably  you  may  1  '  ith 

ird    to    the    next    question.      It    i-    qUWtiot)    No.    !•_'    and    read- 
follow-  : 


if  uiil.-r-piiritlrntliui  plant*  pr<«|-  •!  mill  elli 

'I'd  in  nil   municipalities,  <!••  vn   ...1-1,1,.,-   tliat    ini|l«iiTiiiiln:ii, 
.•  by   vrsM-ls  -linnld  l>c 
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You  might  toll  us  what  experiments  or  investigation  you  pursued 
with  respect  in  these  Meamboal  tracks. 

Mr.  DAI.I.VN.  I  should  like  to  answer  the  question  first.  You  have 
put  that  question  in  a  rather  difficult  way,  Mr.  Powell.  There  are 
two  situations  on  the  Great  Lakes  which  do  not  involve  purification, 
if  tlu-  l»(»at  tratlic  is  eliminated.  You  have  presupposed  the  installa- 
tion of  a  purification  plant.  A  purification  plant  can  take  care  of 
boat  tratlic.  Inn  whether  you  have  any  right  to  make  them  put  in  a 
purification  plant  when  the  elimination  of  the  major  portion  of  the 
boat  trallic  pollution  would  give  them  an  absolutely  pure  water,  much 
I»ett4>r  than  they  can  realize  by  purification  of  existing  conditions,  I 
do  not  know.  The  filter  would  just  screen  out  those  matters  in  sus- 
pension, which  may  have  an  infective  action.  They  would  not  change 
the  count  very  much  in  that  water.  The  water  itself  is  almost  sterile, 
hut  owing  to  material  in  suspension  due  to  passengers  it  increases  the 
typhoid  by  a  considerable  item,  probably  20  to  40.  I  am  speaking 
now  of  the  two  Soos. 

Mi.  I'OWKI.L.  In  which  way  would  the  infection  spread? 

Mr.  DAI.I.VN.  Practically  all  those  headwaters  are  still  waters; 
that  is.  the  flow  over  the  falls  is  by  means  of  a  weir.  The  currents 
evicting  above  are  not  of  as  high  a  velocity  as  the  currents  due  to 
winds.  The  pollution  there  is  subject  to  wind  action  almost  entirely 
with  a  convergence  at  certain  points. 

Mr.  POWELL.  And  the  tracks  of  these  steamers  then  in  a  natural 
condition  of  affairs  remains  polluted? 

Mr.    DAI.I.VN.  They  remain  a  serious  source  of  pollution.     Your 

report  show-  that  the  conditions  at  the  waterworks  intake  of  Sault 

Marie.  Ontario,  which  is  entirely  due  to  boat  pollution,  is  as  bad 

as  the  water  >ome  •_?  miles  below  that  town  due  to  the  sewage  of  the 

combined  population. 

Mr.  POWKLL.  Did  you  pursue  any  inquiries  in  respect  to  the  tracks 
that  are  generally  followed  by  the  lake  traffic  going  and  returning? 

Mr.   DAI. i. IN.  Samples  were  taken  running  down  the  St.  Marys 

i   ami  there  was  another  set  taken  running  down  the  St.  Clair 

Kiver.  and  still  another  set  in  the  St.  Lawrence  River,  all  of  which 

evidenced  the  fact  that  the  pollution  in  the  immediate  track  of  vessels 

'.nsidi'rably  over  the  normal  in  that  vicinity. 

Mr.  IWui.  Did  you  pursue  your  investigations  into  the  Lakes 
themseb 

Mr.  D\i. 1,1  N.  The  upper  end  of  the  St.  Marys  River,  which  is  prac- 
tically a  lake,  opening  out  into  YVhitefish  Bay,  is  free  from  any  rural 
pollution.  There  i-  no  source  of  pollution  other  than  that  from 
\\V  pursued  them  for  18  miles  into  clear  water  in  Lake 
Superior. 

Mr.  I'r.wii.i..   Did  you  find  any  pollution  up  there? 

Mr.  Du'iN.  Ye-,  -ir:  the  pollution  has  about  the  same  value  as 
you  are  considering  as  a  properly  treated  water;  that  is.  it  has  about 
1"  B.  coli  per  100  c.  «-..  or  a  little  less  than  that.  The  elimination  of 
that  Itoat  pollution  would  render  that  water  better  than  the  purified 
water  from  a  doubtful  source.  The  lower  end  of  Lake  Huron  we 
pursued  out  t'<u-  a  distanced  about  8  miles. 

Mr.  I'own.i..  Did  you  find  contamination  there  from  vessels? 

Mr.  DAI.I.VN.  The  same  condition  existed  as  in  Whitefish  Bav. 


7'.» 

xlered  it  as  really  a  po«i- 

l-h 

DALLY*     I  no  douU  :ii".nt  it.  and  ..m   m\- 

t    \\liirh    Up    to    the    !  '    in*'    1':'-    pra. -Mi-ally 

,n.l  that    I-  lh«-  eiioriiioii-  amount 

ii  theae  veesel- 

\|         r.,<Mi       II..,  ..mmelidation-    to    make    \\ith    re 

aped  which  -hould  I.e  prescribed? 

I  think   Mi    I'help-  made  ;i  \erygoodan-uertoyour 

«|ile-tlol!.       \\',-    have    pill-lied    :i    policy    ill    re-pect    to    Mu-koki     I. 

in  \\hiit    he  Lfa\e  V>u.  and   ad\<"  :  ili- 

It   \\ill  nut  co-t   \er\    much,  mid  tin-  l>oat-  can  con- 
form t. 

Mr.  (  i     :  <  ried  out  mi  thr  Mnsknk:i   I- 

\l        |)\IM\.     It    i»  >i||)|)i>-,-,|   t,,      .          I  li.-\    li:i\i-  <l<-\  icr-  fnr  i|oili]Lr   it. 

Mr.  CAMHUIN.    I   l'«-li.'v«-  tlmt   i-  thr  c:i>«>  on  L;ikc  Cliainplain. 

Il'.t    '. 

Mi     I)\M.^\.    It    i->  j»n»il>lr.      It    i.s  <|iiitr  a    nm-ancr   in    Mn-l<nl<a. 
1O86  tin-  l»«»at-  <»n  tlu>  Mnskoku  LaUr-  tic  up  to  \\liar\rs  which  arc 
\fi\  nt   to  intake-  that   aiv  ns«'.l    for  -mail   hotel.-.     The   \\atcr 

"t  pnriticd  at  many  nf  th,.  small  ic  trnulilc  is  met 

with  <»n  the  ^i  I.  ••'.:.•:  ••••  K'i\er.  Thci'e  i-  a  \erv  heavy  -iimnu'r 
population  «lo\\n  there.  ainl  the  pollutimi  e\i-tinir  in  the  nri«rhl>nr- 
hoo.l  of  \\ater\\orks  int  !o<»  much  for  them  to  cope  with.  It 

i-  linmnl  to  lea<l  to  a  coii-ideraUe  amount  of  typhoio!  tVvi-r  and  ii 
tinal  trniildes. 

Mi-.  POWVLI  JTon  iiv  -i'e.il<mir  now  of  the  vicinity  of  the  Thou- 
-arnl  Island.-  '. 

Mr.  I'II.MN.  Ve>.  sir.  \\  e  made  a  \ ery  exten.-i\e  -tudy  there. 
\\'f  examined  man\  uat--r\\orks  intake-,  there,  and  found  them  with- 
out protection  and  adjacent  to  the  path.-  of  l»oats. 

Mr    ('\-<. I:\IN.    \\'!i-it    diil    you    -ay   aliout    purifyiujj  -e \\aire    from 
-  by  steam  '. 

Mr.    [XkLLTN.    \"\\   will   prol.aMy   n-call   that   in   treatin-:  milk   w»- 

past«>un/e    it.      \\"e   -ultject    it    to  a    heat    that    i-   U-yoiid    the   thermal 

point   at   \\hich  the  or^ani-m  that   is  (..  I.e  dot  i  |i\...      Von 

can  kill  practically  any  pathogenic  organism  e.\ce])t  possibly  anthran 

l»y  hoilini:  it.      If  thes<'  i  mn   tank-  or  ii-ed'the  tank- 

'mi:  M"\\    in  their  holds,  and   Kef  ore  di-charLrin«r  turned  exhau-t 

li\e  >team  into  these  tanks,  to  rai-e  their  temperature.  the\    would 

tenli/.ation. 

Mr.  C\-«  :.\:\     \\"oiild  that  method  U-  \ei-y  e\pen>i\ef 

Mr.   D\ii     M     \ ...  -ir:   it   would   involve  practically  no  cost    \\hat- 

Mi    POWHU      \i  \\hat  temperature  d«»  these  organisms  die? 

I)\ii^\.  'I  hat    \\oiild    lie  a    point   upon    which   you    would 
prol>aM\   lia\e  t<»  ha\e  expert  opinion.     I   imagine  that  VOUr  exj 

:imend  a   temperature  of  not  less  than  80°  C.  for  al-mit 
-"  minutes. 

Mr.  (    LBGKAXH,    What  would  that  I.e  in  Fahi'enheit  '. 
Mr.  \>  M.out  180°  F. :  not  .piite  up  to  the  U.iiini:  poii 

Mr.  P.. \MI.I.  There  \\ould  U-  n<»  .litliculty  in  •••unplvini:  with  tl»e 
thermal  condition,  would  tin 

Mr.  D\I.I.^  N.    Nfo,  -ir. 


80  POLLUTION    OF   BOUNDARY    WATERS. 

Mr.  l'ti\\ T.I.I..  Is  there  iiny  well-known  device  that  could  be  used' 
by  boats  or  families  so  as  to  purify  the  water '. 

Mi-.  DAI.I.VN.  There  are  many  well-known  devices,  but  they  cost 
probably  anywhere  up  to  $100,  and  that  is  not  received  with  favor 
by  the  small  families. 

Mr.  IWn.L.  They  prefer  to  drink  the  water? 

Mr.  DAI.I.VN.  They  seem  to  have  enough  nerve  to  take  the  chance. 

Mr.  Powi  i.i..  Are  these  devices  efficient  and  reliable? 

Mr.  DALLY  x.  Yes,  sir. 

REVISED  STATEMENT  OF  MR.  W.  8.  LEA,  OF  MONTREAL,  CANADA. 

Mr.  I'OWKLL.  Mr.  Lea.  will  you  first  state  your  experience? 

Mr.  LEA.  My  experience,  for  obvious  reasons,  does  not  cover  a 
verv  long  period;  in  fact,  it  is  14  years.  During  that  time,  with  the 
possible  exception  of  10  or  1-J  months.  I  have  oeen  connected  with 
water  supply,  sewerage,  and  general  hydraulic  projects,  partly  in  the 
Tinted  States,  hut  mostly  in  Canada.  My  experience  has  included 
design,  construction,  and  to  a  lesser  extent  operation.  I  am  a 
M-ience  graduate  of  Mc(iill  University.  Montreal,  and  am  at  present 
a  partner  in  the  engineering  firm  of  K.  S.  A  W.  S.  Lea,  of  Montreal. 
I  was  for  three  yen's,  without  discontinuing  the  practice  of  my  pro- 
fession, lecturer  in  municipal  engineering  in  McGill  University. 
I  \\as  also  for  one  year  lecturer  in  hydraulics  to  the  graduating 
mining  engineering  class.  With  regard  to  my  earlier  training.  I 
was  in  succession  on  the  staff  of  the  late  Mr.  Freeman  C.  Coffin,  a 
consulting  >aiiitary  engineer  of  Boston:  Mr.  F.  A.  Barbour.  who  is 
at  present  a  consulting  sanitary  engineer  of  the  same  city:  and  Mr. 
II.  S.  Lea.  of  Montreal.  I  was  for  al'out  one  year  after  that  in 
charge  ot  the  departments  of  waterworks  and  bridges  for  the  city 
of  Vancouver.  British  Columbia. 

Referring  now  to  my  experience  in  that  line  of  work  which  is  of 
most  interest  to  this  commission.  I  mean  the  pollution  of  waters  and 
matters  relating  to  plants  for  the  filtration  of  water  and  the  treat- 
ment <>f  sewage:  I'ntil  within  the  last  few  years  about  the  only  con- 
sideration that  had  to  be  given  to  such  plants  as  these,  in  most  Can- 
adian water-supply  and  sewerage  works,  was  in  the  way  of  proper 
provision  for  their  convenient  incorporation  with  the  initial  installa- 
tions, when  they  would  be  needed.  In  late  years,  however,  more  m- 
-t  has  been  taken  in  this  subject,  and  I  have  either  assisted  in  or 
'•onsiilted  with  respect  to  the  preparation  of  the  preliminary 
plans  and  reports  on  a  do/en  or  more  water-purification  plants  and 
reatmcnt  works.  With  the  exception  of  a  plant  at  the  city 
of  Medii-ine  ilat.  Alberta,  one  under  construction  at  Kdmonton.  AI- 
siinill  M-\\  age-disposal  plant  in  British  Columbia,  and  a 
water-purification  plant  in  Quebec,  these  recommendations  have  not 
ted  upon  a-  vet.  We  have  lately  submitted  a  report  to  the 
Montreal  on  tin-  disposal  of  sewage  from  what  is  known  as  the 
e  I)aiiM- des  <  iiaee-  \\ard.  Some  years  ago.  when  assistant  to  the 
late  Mr.  Coflin.  I  was  intimately  connected  with  all  the  work  in- 
\ol\ed  in  the  design  of  the  Norwood.  Ma—.,  sewage  filtration  plant, 
later  I  was  the  representative  of  Mr.  Harbour  on  the  con- 
struction of  the  Fredericton.  New  Hrunswick.  water-purification 
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tlir  fir-t  I        . 

u  M1.  \i     i;    •-    I  .•  i.  con-ultin:_r  engii  I  Mi    Ah   ' 

immediate    chari:e    «>f    till-     preparation     of    ;|     rep.    |!     Of]     ' 

•_•••  from  lli»-  Bui-rani  iVnin-ula.  inchi' 

\  alicoiner.  three  adjacent    municipal  it  I'-.   Mini    covein.. 

.ill  :\   of  IMU  Mjnare  mill-.     The  impoi  taut  t|iie-tion 

«ll     tllelV     Were     the     propel       point-     :|||i|      methods     of     sewage     di-J>OSal 

tin-  prevention  of  a  nui-aiice  iii  (he  tidal  water-  of  Burrard   Inlet, 
in  tin-  Fra-er  Kiv  er.  and  tin-  protect  ion  of  i  In-  -alinon  ti-hini;  indi 
on  tin-  ri\er. 

Mr.  l'"W  i  i  i  .    Take  i|iie-tion  1.  Mr.  Lea 

I'nnsiderin;.'  drainage  I'mm  rural  ruiiiiiiiiiiitifs.  a^riniltunil  lands,  ^ra/in^' 
lands,  ami  iiiisc\\.-rc<l  t««\\ns.  i->|n-clally  fnllnwini:  rains  and  tliaxvs.  -ir.-»-t  • 

t'nnn    riiic^    MM, |    si-v\ii^i-    Mirmiu'li    •.Innii-wati-r    IIMM-||I>\\^.    i~    it     [,. 
nialiiliilii  uMi<T\\M\>  iliuiniiiK  n  |M>|>II|I>II>  nri'ii  in  n  < miditioti  nf  «nr)i  juiritv  ili.u 
tlu'.v    may  safi-lv   In-  iiM-d  :is  n  snunv  <>f  ualt-r  sujiply   \vitliont  ptiriticatlunV 

\\'\r.\l  liaxr  you  to  >ay  in  a n> \\i-r  to  ihat  '. 

Mi.  Li  \.  (  OnsidcriiiL'  what  tin-  \\onlini:  nf  tin-  <|iu->tioii  impln-s. 
my  aii>\\rr  i.s  "no."  Tlirrc  an-  -OMU-  -|>rnal  i'a-i-  of  properly 
patrollrd  Mirfarc  \\  ati-r  xiipplirs  \\  here  unusual  natural  facilit  i»->  for 
-rdiiin-ntatioii  and  storage  an-  a\ailal>h'.  that  appear  to  In-  >a  fe  and 
mi«:ht  U-  mentioned  a-  exceptions:  hut  it  hn>  not  appeared  in  me 
that  th>  •  •  .  ..ndition-  you  lia\e  in  mind. 

Mr.  1'oun.i..  You  happen  to  have  heeii  ronnerted  with  what  we 
miirht  rail  a  typical  ra>e.  one  which  would  come  within  the  scope  nf 
i|iiestion  1.  and  that  is  the  purification  plant  at  Frederictoli.  Fred- 
ericton  is  situated  on  the  Riser  St.  John,  i-  it  not  '. 

Mr.  Li  \.    Ye-,  -ir. 

Mr.  1'oun.i..  It  i-  -ome  .'.on  ,,r  4<>()  mile-  lun^.  with  it-  various 
lirain-he-  aho\e  Frederictoli  '. 

Mr.  \.\  \.   Ye.-,  -ir. 

Mi.    I'ouni.   The  territ"ryy   i-  entirely  a«:riculturnl.  with   the  e\ 
ception  <»f  the  -mall   town  of  Wood-tork  ( 

Mr.  Li  \.     That   i-  true. 

Mr.  I'OUM.I..  There  you  are  met  with  a  coiitlition  of  affair-  tint 
would  exactly  till  the  hill  -•>  far  a-  the  first  ijiiestion  is  concerned  '. 

\l r.  LBA,   S  .  -.  pr. 

Mr.  I'O\\M.I..  'I'ell  u-  wliat  ilitlii-iiltie-  you  found  in  the  water  and 
\\  hat  you  had  to  do. 

Mr.  Li  \     The  -npply  from  Fredi-ricton  iv  tak«-n  from  the  St.  John 
•id  they  u-ed  to  ha\e  in  some  year-  an  almormal  tvphoid  inci- 
dence in  that   city.      Typhoid   was  not   epidemic,  hut   rather  endemic 
or  chronic  there.      In    !!""'•  a    MM  \-tem   and    a    water-purifica- 

tion plant  \\ere  installed  the  -ainc  -iimmer.  I're\  ioiis  to  that  time 
the  -e\\aLr«'  wa>  generally  di-po-«-d  of  in  cesspools.  The  formation 
t'lere  i-  -omewhat  the  ~ame  a-  I  umler.-i  and  it  to  U'  in  Baltimore, 
-and  and  i_rra\el.  Following  the  installation  of  tin's*-  work-  the 
tv|>hoid  rate  dro|)p»-d  riirht  away:  it  was  so  reported  hy  the  hoard 
of  health  tin-re.  They  -aid  it  had  practically  di-appeared.  Now. 
(here  \\ere  not  inaiix  onnectioti-  for  -ome  tune,  and  although 

there    may    ha\e    I.een    -ome    unknown    fortunate    circum-tance-    ' 
,-ontrilMited    to   the    re.-ult.    I    do    not    U-lie\e    that    the    fact    that    the 
-v-tem   wa-  put    in   was  an   important    factor   in   the  rediic- 
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lion  of  tlu-  typhoid;  so  that  we  can  hardly  escape  the  conclusion  that 
the  \\ater  supply  of  Fredericton  before  filtration  was  largely  re- 
sponsible. 

Mr.  lVwi.i.1..  Tell  us  what  kind  of  a  plant  you  installed  there. 

Mr.  LKA.  It  was  what  wo  call  a  mechanical  plant,  using  a  coagu- 
lant ami  rapid  sand  filters.  They  did  not  use  the  hypochlorite  at 
that  time.  a-  tliry  did  not  know  about  it. 

Mr.  I'u\\  i  :i.i  ..  So  thai  those  filtration  plants  were  not  supplemented 
by  any  chemical  process? 

Mr.  LKA.   Xot  there  at  that  time. 

Mr.  PMWKI.I..  Are  you  familiar  with  the  subsequent  course,  the 
effect  of  the  discharge  of  the  raw  sewage  into  the  River  St.  John 
upon  the  riparian  communities  below  ( 

Mr.  LKA.  No.  sir:  I  am  not  very  familiar  with  that.  There  was 
>ome  litigation  in  a  way  about  that  very  point  —  that  is.  about  put- 
ting the  crude  sewage  in:  and.  as  I  remember  it,  the  decision  they 
came  to  at  that  time  was  that  they  would  allow  the  city  to  discharge 
the  untreated  sewage  for  two  years,  to  find  out  from  actual  practice 
A  hat  the  results  might  be.  A  hearing  was  held  before  the  executive 
of  the  provincial  government,  and  they  reserved  the  right  to  force 
the  city  to  put  in  a  purification  plant  at  the  end  of  that  time  if  they 
saw  fit.  I  do  not  believe  that  they  have  exercised  that  right,  and  I 
presume  that  there  was  no  apparent  necessity  for  it. 

Mr.  POWELL.  Now.  take  the  second  question: 

Is  the  present  decree  of  pollution  of  the  Ureat  Lakes  or  their  connectinj* 
rivers  prejudicial  to  the  public  health  of  either  country? 

Can  you  say  anything  from  your  experience  with  respect  to  that  ? 

Mr.  LKA.  No.  >ir;  I  can  not  from  actual  experience.  I  should  say 
from  my  general  knowledge  of  what  must  obtain  in  such  a  situation 
that  it  would  be  surprising  if  there  were  not  some  points  of  special 
ha/ard  prejudicial  to  the  health  of  both  countries. 

Mr.  1'nwi.u..  Have  you  looked  over  the  data  as  gathered  by  the 
commission? 

Mr.  LEA.  I  have  just  looked  over  it.  but  the  answer  that  I  made  is 
not  really  founded  on  that  data. 

Mr.  POWELL.  Pass  to  the  third  question  : 

I  to  you  consider  thai  unrestricted  discharge  of  crude  sewage  into  the  (ireal 
Lakes  or  their  connect  iim  nvers  should  be  permitted  to  continue? 


Mr.  Li  \.  No.  sir;  I  think  not. 

Mr.   I'ouiii.   Would  you  base  your  answer  on  considerations  of 

health   alone  '. 

Mr.  Li  \.  I  am  really  basing  mv  answer  on  what  I  expect  to  say 
on  the  «|ue>tinn  that  i-  going  to  follow  —  that  is,  as  to  what  sort  of 
raw  \\ater  \\  e  should  have~-and  I  believe  that  the  standard  1  would 
approve  .  f  \r  higher  than  could  lie  maintained  if  the  unrestricted  dis- 
charge of  crude  sewage  wa.-  allowed. 

Mr.  1'owKi.i..    Now.  pa.--.  {<>  question  No.   t: 

1  principles,  do  yon  consider  it  safe  to  discharge  crud.    sewage  into 
wnier<    i  -nurce  of   wnter  supply    for   a    municipal    water    purification 

plii  nt  '! 

Mr-   Li        Having  in  mind  what  you  mean  by  that  question  as  you 
•hiin-d  it  to  Mr.  Dallyn.  I  should  -ay  yes.    'You  said  that  "under 
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M  u  hate\et ."  and  I  >hould  say  that  puUin«:  it  in  i 

yes." 

\|  :     l',,u  i  i  i      It    i>  a  «|ue-tion  that    \oii  must  an-\\er  u  ith  res|>ect  to 

onditioo 

i  ]y  ;  it  .-an  n<>t   I,,-  applied  iretieralh  . 

iii.    \\'..iil.|    \ou   aL'ivr   \\itli   the  other  expert*  who   have 
ie   their  -tatement-   that    tin-  o,uest  \»i\    i-   wholly   one   ..!'  tin-    i 
bet  \\een  the  amount  of  -ewajjre  ami  the  amount  of  water  that 
I .y  dilution  '. 

Li  \.  ^  es;  it  i>  largely  that.  It  i>  also  a  function  of  tin-  time, 
an. I  I  slmiilil  -a\ .  of  tin-  \  eloeity.  ( 'oinparin«r  tin-  two  cases  of  \\  1 
\\e  have  a  lake  e\  |  -a  HM<  »n  with  a  MTV  low  \e|o<-ity  alnl  a  rapidly 
tlouino;  ri\er  there  \\otild  be  more  pollution  brought  down  by  tin- 
•  lly  flouini:  ri\«M-.  In  one  ca>«'  thcrr  would  be  consiilcralilc  s«-ili- 
mentfttion,  wh»'r«-as  in  tht-  other  case  if  tin-  \flo.-ity  were  hi«.'h  enough 
tre  would  not  iM  the  lienefit  of  sedimentation.  So  lioth  time  dilution 
and  \elo.-ity  ai'e  f:i'  t"l-.  I  -hould  say. 

Mr.  r.iuiii..  Taking  "ii«-  -et  of  condition^  \\ith  another,  what 
would  your  answer  lie  to  the  general  (juestioir.  that  it  would  lie  the 

inr,.rre.'t  thin«r  to  di>i-hai'i:e  crude  -e\\:i 

.Nfi-.    \A  \.    1    think.    Mr.    l'<>\\ell.   that    the   an-\\er   to   that   qu. 
would  lie  determined  by  the  standard  of  the  water  we  should  main- 
tain at  the  water-Mipply  intake-.     (Question*  1.  «'•,  and  7  really  com,. 
down  to  the  same  tiling;  that  i-.  the  .-harai  ter  of  the  water  \\  e  -hould 

at  the  intake-.      1  think  they  com"  down  to  that  finally. 
M:      P0WEE1*    In    ultimate    analysis   that    is    what    determines    the 
matter     the  condition  at   the  intake? 
Mr.   Li  \.    r^S,  -ir. 

Mr.  r.'uni.  \Ve  will  dscus-  that  matter  a  little  more  fully  with 
re-p.-.-t  to  the  mi rea « -nable  burden  to  In-  imposed.  Now,  take  ques- 
tion \ 

In   \\ :    •  'iiu'  1-c.lliitiuii   is   iiieviljitile  anil  win-re  vnliinic   ll 

ilmt  il    iinU:iiiei>  CMII   result,  iln  ymi   ciMishlcr  that    |iri>|H-r   -i-\\a^c  di>- 

!  »>>    <lilutii>ii  r«-|ir»^«'iiis  M   iiMtunil  resiMin-e  nml  that   I  lie  iitilix.ation  .»f  this 
is    jiistilinlile    I'm-    »••-.. 11. iinii-    reasons.    |in.\i.l(Ml    that    an    iiim-asunahlc 
l.iinli-i,  »r  rfx|Hiiis|liility  is  n,>t   pia<-f<l   ii|...n  ;m\    purlticat ion  plant   ami   that   no 
other  nieinice  to  the  pnhlif  health   i--  OCCMlOOed   ther«-l>vV 

Mr.    Li-:\.    In    an>\\er   to   that    question    I    should   say    that    in    the 

pre-ent    -tale  of  the  art   of  -ewaire.  purification,  yes.      What    I    mean 

by  the  "  present  -tale  of  the  art  "  i-  that  the  value  of  thi>  resource  |ier 

ia  .»r  per  unit  of  >e\\a<:e  that  can  be  o.\idi/.ed  in  the  ri\er  uaters 

must  depend  on  the  co>t   of  purifying  it   by  artificial   proce»e>.      It 

le  that  the>e  may  be  impro\ed  in  time.      I   mi^ht   refer  i 
merit  that   wa-  made  by  Dr.  I-'owler.  who  is  an  authority  on  the 
subject,  in  an  addrr--  before  the   KiiLniieerino;  S...'iei\    ,,f  Li\erpool 
months  airo.      I  >r.  K..u|er  i>  an  expert  of  international  repu- 
tation   in    -e\\aLr,-    treatment     tv-eaivli    work.      Whih-    not    hi-    exact 
K    I    think   he  made  a    -tatement    to  thi-  etfect  :   That    he   looked 
foruanl   \\ith  a  irreat   deal  of  eonliden.  .•  t.-  the  time  when  it   would 
be  possible  to  completely  purify  86Wa^e  in  a   tank  with  a   result 

luct  on  the  one  hand  of  idtre.  -iiitable   foi 

tili/.er.  and  on  the  other  hand  of  a  completely  purified  effluent.      I  do 
noi  think  he  meant  >t.-rili/ed.  but  merely  purified  with  re-pect  to 
matter. 
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Mr.  I'OW'KI.I..  Tin-  question  :is  framed.  Mr.  Lea.  and  the  discussion 
that  we  have  had  ><>  far  look  only  to  the  discharge  of  sewage  into  the 
stream  in  relation  to  a  municipality  l>elo\v  that  has  a  purification 
plant.  Now.  I  would  like  to  get  your  opinion  with  regard  to.  the 
riparian  residents  which  may  have  no  purification  plant.  There  may 
he  agriculturalists  who  draw  their  water  from  and  whose  cattle  are 
supplied  with  water  by  the  stream. 

Mr.  LKA.  I  would  have  to  know  the  country  a  little  better.  I  think 
out  Wot  that  is  a  very  important  consideration,  because  it  is  difficult 
i"  ir«-t  water  from  any  source  except  the  rivers. 

Mr.   Poun.i..  Take  the  densely  populated  agricultural  districts. 

Mr.  LKA.  It  does  not  take  a  large  supply  for  a  private  house.  I  do 
not  think  it  is  of  much  sanitary  interest  in  connection  with  the  water- 
ing of  stock. 

Mr.  I'OWKI.I..  Is  it  desirable  to  have  a  polluted  water  flowing  by 
these  farms  from  which  the  fanners  may  draw  the  supply  of  water 
that  their  cattle  drink? 

Mr.  LKA.  Tt  is  undesirable,  but  it  is  really  involved  in  the  first 
(|iiestion.  We  have  already  said  that  it  is  impossible  to  maintain 
proper  drinking  water  from  surface  supplies  without  purification. 
It  is  dangerous  all  the  time.  If  the  farmers  are  situated  in  a  country 
\\here  they  can  not  get  water  without  going  to  the  river,  I  think  they 
ought  to  alter  their  drinking  water  for  their  own  protection.  I  do 
not  think  that  any  degree  of  sewage  treatment  can  free  them  of  some 
danger  in  using  surface  water.  The  cost  of  trying  to  keep  these 
waters  suitable  and  safe  for  drinking  purposes  in  their  raw  state  is 
out  of  all  proportion  to  the  protection  afforded. 

Mr.  POWKI.L.  I  am  not  speaking  about  purification.  I  am  speaking 
about  the  desirability  or  undesirability  of  discharging  sewage  into 
the  stream  which  intensifies  the  degree  of  pollution  that  would  be 
there  by  reason  of  drainage  from  the  agricultural  lands. 

Mi.  LKA.  If  we  can  keep  the  condition  of  the  rivers  as  good  as 
what  I  am  going  to  intimate  in  my  answer  to  the  next  question,  I 
think  that  is  good  enough.  It  will  be  quite  free  from  offensive  or- 
ganic matter,  and  will.  I  should  say.  keep  the  rivers  in  a  much  better 
condition  than  they  have  been  preserved  in  the  older  countries. 

Mr.    I'OWKI.I..    You   would   say  it  is  desirable  to  restrict  the  dis- 


Mr.   LKA.   Always  desirable. 
Mr.  POW'KI.K.  This  may  not  be  a  very  serious  consideration,  but  the 
farmers  are  entitled  to  consideration  as  well  as  the  urban  people. 
\-i\v  take  question  No.  <">  : 

What  do  you  consider  l<>  IM-  ;in  unreasoit.-ilile  burden  to  place  upon  the 
l«.-ict»Tinl  purifyiim  rapacity  of  a  modern  efficient  water  purification  plant? 

In  view  of  everything  that  has  been  said.  I  want  you  to  come 
out  of  the  murky  atmosphere  that  naturally  surrounds  this  question 
and  get  into  the  sunlight  if  you  can. 

M.1  Li.\.  In  ati-wcr  to  that  question  I  might  say  that,  unlike  the 
of  the  witnesses.  I  have  not  had  the  laboratory  experience  that 
is  perhaps  necessary  in  this  connection,  but  it  appeared  to  me  that 
the  logical  way  to  approach  that  subject  was  to  first  fix  in  our  own 
minds  what  was  an  acceptably  pure  drinking  water,  and  then, 
knowing  what  our  filtration  plants  can  do  in  the  way  of  purification, 
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•  uld  hii\  •  tin-  intake. 

I   may  .say  that    1   liaii  never  eoii-idered  this  question  (.,  ;lny  ultii: 

iii-ion   until    !   had  thc-e  «|u.  I    proceeded 

a-  \\cll          i  -lift   sonic  data   on    \\liat    miL'lil    '"•  COB 

Jably  pure  \\  atcr.      Among  th 
!!.ily-«-s  fin-  tin-  year  I'.'l'J  of  alioiit  r  supplies  in  the  I  'inicd 

in-hiding  supplies  that    \\ere  not   tillered  and  .-oinc  that    f 
tiltcrcd.  both  \\  ith  and  \\  itliont  the  MM-  of  hypochloi  ite.  and  -omc  that 

\\ei-  with  hypochlorite  only.  The  average  typhoid  death  i 

in  th<»e  ritics  during  that   year   \\as   17  pec   LOO.OOO,  and   the  OOCUT- 

tin-  bacillus  t-oli  in  1  r.  C,  -ample-  ua-.  I  think.  }.''.  per  cent. 
No\\.  it  -o  happens,  that  (hi-  is  in  -uhstant  ial  agreement  \\ith  the 
limit  that  Mr.  Fuller  -el  when  he  limited  the  colon  content  of  the 
ra\\  \MII  0  H.  coli  per  ion  ,-.  c.  That  is.  if  we  take  the  effi- 

ciency of  the  filter  plant  at  :>'.'  per  cent,  it  work-  out  to  practically  the 
same  result,  VUC,  positive  results  for  \\.  coli  in  .">  |H-r  cent  of  the  1  c.  0. 
samples.  I  may  say  further  that  in  con-idering  what  a  tiller  plant 
ipahle  of  doing.  I  .-on-idered  it  in  respect  to  the  plant  without 
the  ils4'  of  hypochlorite.  I  believe  that  that  shoilhl  lie  kept  and 

led  as  a   factor  of  -a fel y  :  that   it   would  he  unfortunate  if  the  use 

of  thi-  irerrnicide.  a>  stated  by  Mr.  Dallyn.  should  result  in  the  pro 

H  etlicient  tillers,  or  if  we  should  regard  it   a-  a   justifica- 

••piin^r  -i  lower  standard  for  thi'  raw  water  at  the  intake. 

Mr.   I'.'uiu     What  objection,  if  any.  is  there  to  the  chlorination 

of    U 

M      I  .r        I  do  not  helieve  tin-re  i-  any  objection  to  it  when  used 
within  proper  limits. 

Mr.   I'.'uui.    Does  it  make  the  water  more  unpalatahle? 

Mr.  Li  \.  1  would  answer  that  rpie-tion  hy  sayin«;  that  if  it  ina< 
the  water  unpalatahle  it  is  not  the  proper  tiling  t<>  use  alone.  It 
would  he  the  ahiisv  of  hypochlorite  that  would  make  it  objectionable. 
With  regard  to  the  limit  for  the  colon  content  of  raw  water  as  set 
hy  Mr.  Fuller  I  would  hesitate  to  -et  a  limit  myself,  although  frankly 
1  hail  an  idea  of  something  a  little  less  than  what  he  stated:  that 
for  the  particular  case  of  -uch  rivers  as.  the  St.  ('lair  and  the  Niagara. 
For  instance,  taking  the  record  of  those  siipplie-  I  spoke  of  -al- 
though I  would  hardly  consider  that  in  itself  siitlicient  data  upon 
Avhi<-h  to  justify  a  limit  being  set — if  we  follow  such  data  out  to  a 
logical  conclusion  I  should  say  in  the  rivers  which  discharge  from 
th<-  <ireat  Lakes  the  colon  bacilli  present  are  truer  indication  of 
-euage  pollution  than  in  the  a \crage  water  siipplx.  jiiently 

it  doe-  not  nece-sarily  follow  that  the  occurrence  of  B.  coli  in  the 
general  run  of  acceptably  pure  drinking  waters  can  be  safely  adopted 
a-  a  -tandard  for  a  filtered  \\ater  from  -iidi  rivers  as  the  Niagara, 
or  be  assinn-  premie-  from  \\hich  to  deduce  a  standard 

for  the  ra\\  water  in  these  rivers.  <  Mi  the  other  hand.  I  do  not 
kno\\  whether  \\ e  \\ould  be  justified  in  -ettiiiL'  siieh  a  limit  a-  that 
on  the  St.  .John  IIi\er.  It  •  me  \\«-  ought  to  consider  the 

ditl'erence  between  the  normal  content  of  the  water  before  \\e  come 
me   lai-gc   se\\er  outlet    and   the  content   of  that    water  after   \\  e 
pa—  it.     There  i-   \ery  little  doubt   in  my  mind,  though,  that   if 
get   a   raw   water  that    ne\er  contain-   more  than  500  H.  coli   per  100 
and   free  from  objectionable  floating  -"lid-  \\ e  will  have  a  very 
high  type  of  raw  water  to  deal  with. 
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Mr.  I'ovvii.L.  Do  you  agree  with  what  has  been  generally  stated, 
that  this  qnetsion  depends  to  a  certain  extent  upon  the  source  of  pol- 
lution: that  400  or  ">00  colon  bacilli,  for  instance,  in  water  that  has 
received  its  pollution  from  agricultural  districts  would  not  be  as 
-erious  as  a  much  less  number  of  colon  bacilli  received  from  the  sew- 

of  to\\  li-  '. 

Mr.  Li  A.  No.  sir:  it  would  not  usually  be  so  dangerous.  It  is  a 
good  limit  to  set.  I  mean  that-  with  the  limit  set  to  meet  the  case  of 
riveis  receiving  the  drainage  of  the  large  centers  of  population,  we 
ought  to  be  on  the  safe  side  for  those  draining  rural  districts. 

Mr.  1*.  WELL.   Hut  yon  recogni/e  a  difference! 

Mr.  Li.\.  Ye-,  -ir.  We  might  find  water  pretty  bad  where  we  felt 
it  -hoiild  be  pretty  good:  I  mean  pretty  bad  from  the  index  of  the 
colon  bacillus.  For  instance.  I  was  told  only  yesterday  by  an  engi- 
neer in  this  city  that  he  had  made  an  investigation  on  a  lake  in  New 
York  State  with  the  object  of  running  down  the  prevalence  of  some 
infectious  di-ea-e.  and  he  found  strong  indications  by  the  ordinary 
bacteriological  test  of  colon  bacilli  in  the  water,  and,  finally,  it  turned 
out  that  it  was  due  largely  to  wheat  rust  around  there.  He  merely 
mentioned  that  to  show  that  it  was  not  due  to  the  colon  bacillus, 
although  it  was  something  that  gave  an  indication  like  it.  I  would 
he-itate  t<>  absolutely  set  a  limit  in  every  case. 

Mr.  POWELL.  They  struck  the  same  phenomenon  in  the  St.  John 
River,  where  they  traced  bacteria  which  they  thought  were  colon 
bacilli  to  the  effluent  of  a  starch  factory. 

Now.  pass  to  the  next  question,  No.  8: 

Would  you  consider  it   proper  and  advisable  to  permit  the  discharge  of  sew- 
•  >r  sewage  edluents  under  proper  restrictive  control  up  to  a  point  where  the 
deirn-e   of   pollution    did    not    impose   an   unreasonable   burden    or    responsibility 
upon  purification  plants  of  public  water  supplies? 

The  answer  to  that  would  necessarily  be  yes,  would  it  not? 
Mr.  LKA.   Yes.  sir:  I  think  that  follows. 
Mi.  I'OWKI.L.  Now.  pass  to  question  9. 

If  the  discharge  of  urban  sewage  was  sullicient  to  render  the  raw  water  ai 
the  intake  in  ipiestion  of  such  a  character  as  to  impose  an  unreasonable  burden 
or  res)Minsibility  upon  the  wator-purifical  ion  plant,  would  yon  consider  that 
u'o  treatment  had  been  carried  far  enouirh  when  the  decree  of  pollution  at 
the  intake  was  minced  below  that  which  constitutes  an  unreasonable  burden 
or  r.-sjMinsibility  upon  the  wator-puriticatiou  plant? 

Mr.  LKA.  Yes.  I  am  taking  it  for  granted  in  this  and  in  the  other 
questions  that  measure-  will  always  be  taken  to  prevent  a  nuisance  in 
the  a-sthetie  sense. 

Mr.  I'OWKLL.  Question  Xo.  10: 

Taking  it  for  granted  that  it  is  impossible  to  control  surface  drainage  from 
flu-  countryside  due  to  rain  washings,  etc..  is  it  your  opinion  that  modern 
ellicient  wator-purilication  plants  «>uld  adequately  cope  with  this  form  of 

pollution  1 

Mr.  LKA.    Ye-,  ^ir. 

Mr.  1'i.wi  I.K.  Question  No.  11. 

Provided  the  discharge  of  urban  sewage  into  any  part  of  the  Croat  Lakes  or 
their  connecting  rivers  is  such  that  an  unreasonable  burden  or  responsibility 
i<  placed  upon  a  water-puriticat ion  plant,  what  methods  of  sowa.iro  treatment 
\\ould  you  recommend  to  reduce  the  pollution  to  a  point  where  no  unreasonable 
burden  or  res|K>nsibility  is  placed  upon  such  water-puriticat  ion  plant? 
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\i      Lea.  I. think  I  am  in       •  >  •  ment  \\  ith  \\  hat  ha- 

Itlie-.-e-    nil    I  I    tliat     I     \\olll.l    | 

the    imporfali'  •  •   of  disinfection   M    llttli-    In 

.  \  ..it  \viMilil  have,  in  the  first  phi 
:iii<l  sedimentation  ' 

"i  eS,  HI.      It   i-  pretty  hard  '  me  -edimentat  ion 

\\ithdi-  I  here  in  tain  detention  period.    In  the 

(In-   interconnecting   rm-r-.   particularly  since  tin-  dilution   i- 

!      Mild     the     \eloeitV     -o     Ili^ll.     till-     chief     dallL'er     I'll'-     III     1'ecelit 

'-•rial    pollution.     Tin-  ev-eiitial    remedy   then   is  disinfect  ion   with 
such  clarifying  pro,,  m-  ne.-e--ar\    i.,  etlect  tin-  de-ired  results 

with  the  !•«•>!  rronuiny. 

M       POWKLL   Thru  yon   would  Hipplnnrnt  thr-r  pr«M.->s4--  l.y  any 
thinir  «•!-«• ' 

M       l.i  \.   Tlic  I.I.HC-M-.  i.f  -r.liinri.tatioii  ,iiid  x-iTcniiii:  ' 

Mr.   1'ou  i  i  i  .    "l 

\l       Li  \.    I    <|o  nut    -»•«•  how    we  ran  t-rape  iloinjr  that   if   we 

t    to  the  conditioM  of  the   raw    \\ater  at    the   intake,  and   we  find 
that  \\eran  not  maintain  it  without  >omethin«r  HHM  .•. 

Mr.  1'oun.i.  You  would  sHp])leiiieiit  that  l-y  chhn'ination  to  a  cer- 
tain extent  '. 

M •    I .:       fee,  -ir. 

Mr.  I'»\\IM.  Would  the  use  of  chlorinat ion  lie  much  of  an  addi- 
tional char- 

\l      Li         \-.  -ir:   not    for  the  cost   of  the   plant.     The  e.xpei 
chlorination  is  very  lartrely  the  cost  of  the  chemical  itself. 

Mr.  l'»\\  i  i  i,.  That  i-  U-caii-e  you  would  have  the  water  in  a  -(ream 
to  rereive  the  chemical.  I  -uppose? 

Mr.  Li  \.  \\'hat  I  mean  is  that  for  disinfection  only  you  would 
have  to  provide  tanks  for  a  detention  period  of  only  al>oiit  half  an 
hour,  whereas  in  the  case  of  sedimentation  tanks  you  \\oiihl  have  to 
pro\  ide  for  a  detention  period  of  from  one  to  two  hours  or  more.  90 
that  the  coiiv.||-in-tiiin  ooetfl  are  hi«rh. 

Mr.  I'.'Uiii.  With  your  .sedimentation  process,  where  would  yoii 
a|>ply  the  chlorination  after  the  water  had  left  the  -ediment  tanks 
or  the  l>eds.  whatever  you  call  them  '. 

\l       I.'         Yes:   usually.      F«  r   instance,   in  this  plant    that    I    spoke 
•  •commended   to   Montreal   we  provide   for  apply 
the  chemicals  after  the   \\ater   leave-  the  tank   and   also  on  ei  ' 
the  tank,  just  a-  a  matter  of  experiment  to  >ee  how  it  mi«rht  work 
If   the   chemical    is  applied    after   the   s4-\\ai:e    leave-    the    -edi- 
mentafion   tanks,  other  tanks  have  to  he   provided    for  holding  the 
gC  there   for  x(i|ue  little  time. 

!'"\\  i  i  i  .    T"  provide  the   facilities   for  applying  the  chemical 
\\ouldnotin\ol\e\crymucli  .iild  it  '. 

Mr.  I.i        \         ii-. 
Mr.   C\-(.i:\i\.    11  •umendatioiix   in    that    reuaitl 

"d  out   in   Montreal  '. 

M       I.    L   That   report    \\as  snlunitted  only  ahoiit   tn,.  month- 
and  I  do  not  think  it  ha-  Keen  ofli.-ialh  red. 

Mr.  C\-i;i:\i\.   Tin    reason  I  a-k  the  ijnestion  is  that  -<>me  tin;, 
the   water   in    Montreal    had   such   n   had   ta-te  that    u  e   conhl   hardlv 
drink  it. 
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Mr.  LKA.  This  plant,  even  if  built,  would  have  nothing  to  do  with 
that :  it  ix  on  the  Buck  Kiver. 

Mr.  POWIIT..   Now  take  question  No.  1'2: 

K\eu  if  \vnter  piiritiratioii  plants,  pr.tperly  constructed  and  efficiently  oper- 
ate!, existed  in  all  municipalities.  d<>  you  consider  that  indiscriminate  dis- 
cliiir-  :i-'«-  l>.\  vessels  should  lit-  permitted 7 

Mr.  LKA.  I  may  siy.  Mr.  Powell,  that  1  did  not  think  from  the 
xmitarv  point  of  view  that  this  question  was  so  important  as  it 
appears  to  be  in  the  opinion  of  those  who  have  had  an  opportunity 
to  stndv  it.  I  have  always  considered  this  objectionable  more  in 
the  esthetic  sen*e  and  that  the  sewage  should  not  be  indiscrimi- 
nateh  discharged  around  docks,  etc..  but  I  have  not  considered  that 
it  was  a  very  important  matter  from  a  sanitary  point  of  view, 
although  I  really  have  not  sufficient  data  to  make  an  intelligent 
an-wer  regarding  that  question.  I  think  it  would  require  a  lot  of 
investigation  to  be  sure  of  that. 

Mr.  POWELL,  Well,  this  refers  largely  to  the  great  highways  to 
the  Detroit  River  and  the  St.  Marys  River.  On  these  great  high- 
-.\avs  there  are  about  15.000.000  souls,  and  to  give  you  an  adequate 
idea  of  the  commerce  I  would  state  that  it  is  about  four  times  in 
7  months  what  the  total  of  12  months'  transportation  is  through  the 
Suez  Canal.  It  is  the  greatest  highway  of  commerce  in  the  world 
by  all  odds.  So  you  have  not  considered  the  question  in  view  of  die 
magnitude  of  the  problem. 

Sir.  LKA.  No,  sir.  I  may  say  that  having  regard  to  Mr.  Dallyn's 
statement  about  the  pollution  at  the  Soo,  I  can  hardly  escape  answer- 
ing the  general  question  in  the  negative. 

Mr.  POWKI.L.  Are  there  any  other  statements  that  you  wish  to 
make  of  your  own  motion  in  connection  with  this  general  question? 

Mr.  Li . \.  No.  sir:  I  do  not  think  there  are  any  suggestions  that 
I  could  make  that  would  add  anything  to  what  has  already  been  said. 

Mr.  POWKU,.  You  think  that  in  prescribing  remedial  measures  it 
would  be  unnecessary  for  us  to  go  beyond  screening  and  sedimenta- 
tion and  chlorination  ? 

Mi-.  LKA.  Not  in  those  waters  where  the  dilution  is  so  great.  T 
do  not  know  what  the  conditions  are  in  the  Rainy  River  or  the  St. 
John  River.  So  far  as  I  have  heard  the  conditions  prescribed." I  do 
not  think  biological  filters  are  needed. 

STATEMENT  OF  MR.  T.  J.  LAFRENIERE,  OF  MONTREAL,  CANADA. 

Mr.  POWKI.I..  Mr.  Lafreniere,  you  have  an  official  position  in  con- 
nection with  the  Province  of  Quebec,  have  you  not? 

Mr.  LAI  I;I:MKKK.  Yes.  sir:  I  am  the  sanitary  engineer  for  the  Hoard 
of  Health  of  the  Province  of  Quebec. 

Mr.  Powi  i.i..   Will  you  kindly  give  us  your  experience  in  that  line? 

Mr.  LAI  IJKNIF.KK.  My  work  for  the  board  consists  in  going  over 
the  plans  for  water  and  sewerage  systems  before  they  are  approved 
by  the  board.  I  recommend  the  approval  of  those  plans  with  or 
without  modifications  as  the  case  may  be.  Of  course,  before  the 
report  is  made  on  any  \\ater  or  sewerage  proposition  an  inspection 
of  the  water  intake  or  of  the  location  of  the  sewer  outlet  is  made 
and  the  local  conditions  considered. 
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\l  •  What    i-    the    population    of   tin-    I'rov  n. 

al   tin-  l>re-ent   tn 

.!':il.|\    -omcwheiv  around  •_'.  000,000. 

\!     I1  UM  i     It  if  over  t  n-.t  ' 

\ir     I.    MINI  ii      ^  at,  -ir. 

\l  •     I  '•      111.   And  all  (In-  territory  <  "inc-  \\  ithin  your  jui  : 

Mr.  1  ^  68,  >ir. 

\i     I'l'uiii.  Yen  :nc  alone  in  exercising  your  judgment  '.     \»\, 

MI  helper-  Mini  iin  BSBOCiftl 

Mr.   L\i  1:1  \  ii  1:1  .    I    make  recommendation-  t..  tin-  l-oard  of  health. 
lillt   thev  are  ll«»t  oUiged  to  approve  of  tin-Ill. 

Mr.    POWELI      I-    t     ill    tin-   technical    ami    -cientitic   work   devolves 
ii|>nii  you  '. 

Mr.  L\i  1:1  N  ii  1:1  .    At  lirst. 

\l'    I'nutii.  Foil  hsre  no  superior  1 

Mr.   I.\i  1:1  N  ii  1:1  .    Nn.  -ir. 

\1       I'.'Ui  i  i  .    I  ilu  imt  think,  in  \  i<-\\   nf  thut   t'-i'-t.  that  yon  need 
Dto  an\    furthrr  rxju'rin 

Mr.   L\i  IM  MI  1:1  .    If  ymi   \vi>|».  I  can  >t:iti-  lirirlly  my  lifr  history. 
M  the  Othera  haTe  done.      1    \\a-  irra«luatril  at    Laval   rni\*-r-itv    . 
civil  t'li^im-rr.      Afti-r  that    I    t«>ol<  tw.i  year-  nf  |>«>-t   ^railuatc   \\nrk 
iiiitary  ni<:iiir<-riii<:  at  the  Massachusct  t-  lu-titutf  •>!'  Tcrhnology. 
I-'m-  a    \rar   I    ha\c   IHM-H   a    h-rturrr   in   >anitary  engineering  at   tin- 
Mnntival  I'l'lytf.-lmir  In>tit  uti-.  a  si-hool  similar  to  tin-  Massachusetts 
tuti-  of  Ti-c|niolo«ry. 

\!'     POWBUU    I  think  tin-  first  cn-iU-ntials  you  havi-  Lri\i-n  arc  sutli 
cii-nt.      Ni.w.    \\c    will    take    up    tlu-M-    olith-n'nt    «|iM->tinn-.    Mr.    La 
frcnicrc.      \\\'  will  take  the  tir^t  oiii-  and   follow  tlu-m  along  in  nu- 
merical nnler.      \\'hat  have  you  to  >ay  in  answer  to  the  tir>t 
which  reai|>  as  follows: 


i-jilt-riiii.'    ilrniiisi^e    lr««ni    nirnl    coiiiiiiunilies.    aui-i'-ultural    liuuls. 
luiuls.  Mini  iinsf\\-i»riil  towns.  «-s|M'rijill\    t'nllnu  in^'  rains  ami  tliaus.  stni-i   v 

fmii)  citifs.  ami  x-ua^'e  tlirniiirli  »ti>riii-\\  atei-  iiv«-rtl«i\v.>.  is  it  |Mis>il>U>  t>« 
iiiaintiiiii  \\aler\\a.\s  draiiiinu'  :i  |Mipiilnns  urea  in  a  condition  of  such  purity 
that  tlie\  ma\  sat't  1\  In-  u»e<l  as  a  >mirce  of  water  supply  without  purification? 

Mr.  I  DDE,    K'i\'i  •-  tlnwing  through  agricultural  lamls  a>  well 

•  (raining  rural    area<  ami   HMviving  street    washing-  and 
'roni  cities  thmuirh  >tnrm  n\erfln\\-  can   not   l>e  maintaim-d  in  -iich 
a  State  of  purity  that   their  raw   water-  may  con-titiite  a   -a  fe  water 
siipplv.  and   all    water  -upplie>  .|eri\cd    from  such   ri\er-  >lmulil  be 
nuritied. 

Mr.    I'nun.i.    I-  that   all  you   ha\e  to  siy   in  answer  to  that   ques- 

tion ' 

Mr.  L  I  think  it  «  'o\  er-  t  he  cas<'  fairly  well. 

Mr.   POWBLL.    \"\\  .  take  (|iie>tion  No.  •_'  : 

U    the    '  ••••-•••  IM.IIiitinii   of   the   <;r«-nt    I,ak4>-   ur    tlu-ir   ciiniiii-tinu 

I  [.rejinliclal  to  the  pnhlic  health  of  cither  count  r\  ': 

Mr.   L\i  1:1  N  :i  i;i  .  .ludLrintr  l>y  the  progress  re|xirt   \\hich  was 

ic  ahoiit   a   \\eek  or  u  herein   it    i>  -tnted   that   in  the  «mi 

tiecting  ri\er-  the  watei-  are  grossly  polluted,  that  the  H.  cnli  content 

.  and   that   the   pollution  extend-'   from   .-h<ii 

shore,  I  would  say  that  >uch  a  degree  of  pollution  is  detrimental  t<» 
the  health  nf  either  country  where  those  water-  have  to  lie  n-ed  as  u 
source  of  water  supply. 
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Mi-.  I'OWKI.I..  Question  No.  3: 

I  HI  \oii  consider  tli.-H  unrestricted  discharge  of  crude  sewage  inio  the  (Jreat 
Lakes  in-  their  connect  ini:  rivers  should  be  permitted  to  continue? 

Mr.  L  \iKi.MF.iiK.   I  consider  the  disposal  of  sewage  by  dilution  as 

satisfactory,  where  the  organic  or  bacterial  pollution  resulting  thereby 

is  not  prejudicial  to  the  public  health.     Of  course,  to  specify  in  the 

<if  the  (ireat   Lakes.  I   would  need  to  go  more  deeply  into  the 

results  of  the  investigation. 

Mr.  IWhi.i..  And  you  have  not  had  the  data  before  you  for  a  suffi- 
ciently long  time  to  do  that,  I  suppose  r 

Mr.  LA H:I:M  1:1:1-:.    No. 

Mr.  I'M WKLL.  Question  No.  4: 

<IM  i:eiieral  principles,  do  you  consider  it  safe  to  discharge  crude  sewage  into 
waters  used  as  a  source  of  water  supply  for  a  municipal  water-purification 

plant  1 

Mr.  LAKKKNIKKK.  It  would  be  preferable  that  all  sewage  be  treated 
before  being  discharged  into  waters  used  as  a  source  of  water  supply. 
but  for  economical  reasons  I  believe  it  is  a  sound  policy  to  allow 
the  discharge  of  crude  sewage  into  such  waters,  provided  that  the 
raw  water  at  the  waterworks  intakes  is  not  made  by  such  discharge 
nf  Mich  a  nature  that  modern  water-purification  plants  can  not 
handle  it. 

Mr.  I'OWKI.L.  That  matter  would  have  to  be  decided,  then,  by  the 
condition  of  the  water  at  the  intake? 

Mr.  LAHIF.NIKHE.   Yes.  sir. 

Mr.  I'OWKLL.  Question  No.  5: 

In  waterways  \\  lien-  some  pollution  is  inevitable  and  where  volume  is  such 
that  no  general  nuisance  can  result,  do  you  consider  that  propel-  sewa.tre  dis- 
|M>sal  hy  dilution  represents  :i  natural  resource  and  rhat  the  utilisation  of  this 
n-ce  is  justifiable  for  economic  reasons,  provided  that  an  unreasonable 
burden  or  responsibility  is  not  placed  upon  any  purification  plant  and  that 
no  other  menace  to  the  public  health  is  occasioned  thereby'.' 

Mr.  LAFI;KMI:I:I:.  Yes.  sir:  because  it  is  cheaper  to  purify  water 
than  sewage  and  because  the  treatment  of  sewage  in  most  cases  would 
not  remove  the  necessity  of  purifying  the  water  taken  from  such 
supplies.  Of  course,  that  is  in  general.  There  might  be  certain 
local  conditions  on  the  (ireat  Lakes  where  it  might  not  be  so. 

Mr.  I'owi.u..  As  an  illustration,  let  us  take  the  Niagara  River.  If 
Buffalo  were  to  purify  its  sewage  abosolutely  it  would  not  help 
matters  down  below,  would  it? 

Mr.   L\l  IM.MI  i;i  .    No. 

Mr.  POWKI.L.  Because  the  water  would  still  be  contaminated  by 
the  general  flow.  The  sewage  which  would  result  in  a  pure  resultant 
would  be  contaminated  by  an  admixture  generally  with  the  water  in 
the  river. 

Mr.  LAFRENIERE.  Y«-s.  sir:  and  beside  financial  reasons  for  purify- 
ing the  water.  I  should  think  that  the  municipality  would  rather 
have  under  its  own  control  the  protection  of  its  own  water  supply 
than  rely  upon  the  efficiency  of  a  sewage-treatment  plant  above. 

Mr.  POWELL.  We  will  now  pass  on  to  question  No.  6 : 

What  do  yon  consider  to  be  an  unreasonable  burden  to  place  upon  the  bac- 
terial purifying  capm-ity  of  »  modern  elliHent  water-purification  plant'.' 
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Ml  1  1   w  uh.  I   would  like  t<.  some 

iiei    till  rat  ion  or  wat 
tbined. 

\i    pou  1  1  1  .  \Veii.  take  each. 

In   m\    case   I    would   take  each.      1    would  con-ider 

it  ion  or  di.-infei  -tion  t<>  l)e  used  only  as  a  margin  of  safety, 

iia\e  ili.  iter  at  the  water  intake  of  -urh  a  nature  that  the 

plant  could  purify  it  or  at  lea-t  reasonably  do  so.     Now.  I  would  sav 

that   I  would  not  have  had  the  courage  of  Mr.  Fuller  to  state  den- 

\    a    -tandanl.     Of  course.    I    was   not    without    having  my   own 

I.,   the    way    to  go   at    it.   which    way    wa>  explained    l.y    M 

:  that   I-.  t<i  >tud\.  fo|-  example,  the  typhoid  -tati-tic-  of  munici- 

palities   where    \  der   that    the   typhoid    rate.-   are   .-at  i-factory. 

and   .-study   th<»e   -tati>ties  in   the   light    of   the   water   analyse-:    how 

much   II.  eoli  the  w  a  ter  conta  in>  and  ho\\   often  and  what  percentage, 

and   from  their,  considering  the  etlicteiicy  of  the  purification   plant. 

inline  the  condition  of  the  raw    water,  and  rely  entirely  on  the 

hypochlorite   or  ali\    other  treatment   a-   a    margin   of  safety   to  take 

of  the   variation.-*   in   the  condition   of  the   raw    water.      I    mu.-t 

that   when  w»-  look  at  the  re-ults  obtained  by  chlorination,  one 

might  \*'  tempted  to  make  that  treatment  a   part  of  the  plant   itself. 

n  the  other  hand,  when  we  consider  that  the  purification 

plant  has  to  delixer  a  water  which  must  be  safe  W^>  day-  in  the  year. 

and   that   the   health   of   the   community   depen.U   upon    it.    I    would 

rather  then  consider  the  treatment  only  a>  a  factor  of  security  or  as  a 

margin  of  -afety.      I   think  the  figure  given   hy   Mr.   Fuller  is  quite 

1'talile:  mayl'e  not  a^  a  minimum,  and   I  would  not  place  it 
\imum.  lnit   I   would  be  inclined  to  place  the  average  somewhat 
er,  to  what  extent   I  am  not  prepared  to  say. 

Mr.   1'owiii.   Before  you  would  give  even  an  approximation  you 
Id  want  to  pursue  a  serie>  of  inquiries  which  you  have  not  made 
w  ith  that  olijeet  in  view  '. 
Mr.   L\i  1:1  \  ,i  1:1  .    Yes.  sir. 
Mr.    1'ow  I.I.I..    (v)iie>tion    No.    7    [£    the    same    a-   question    No.   6.      We 

will  pass  now  to  question  No.  8: 


\mi  i-iiii-iiler  it   |»r(.[H-r  ami  mlvi^alile  in  jM-nnit   the  discharge  of  8CW- 
erllueiiis.   miller  pi-nper   re>irii-ti\e  ci«iiir«)l.   up  i"  a   point   where 
IMilliittiin    did    not    imp<.s«>   nil    uiireiisumalile    Inirdeii    <>r 
Jiility  II|MI|I  piii-itlciitiini  plants  of  pnlilic  wafer  -*\\\>\>\  • 

Mi.  LMI.-IXIMM.   Ye-.  -ir:  for  economic  reasons, 
Mr.  POWII.I.  Take  question  No.  9: 


If  the  dix-hurue  of  urlnin  -e\\:i^i-  \\:i-  ~iiili«-ifm  to  render  the  raw  water  at 
the  intiik'-  in  i|iiestion  nf  *\\>-\i  n  rh.-irai-ier  :i>  to  ini|M»se  an  unreasonalile  luirden 
or  respon>iliilit\  upon  the  water  puriti<-ntion  plant,  would  you  <on<ider  that 
eatiiH-ni  had  l.eei:  .-arrieil  far  ciioiiirli  when  the  deirre»-  of  |tollution 
at  the  intake  \v:i>  redu--ed  helow  that  wliieh  «-onst  iiute-  an  unrea<oiiahle  hurden 
or  re-ipon-ihllity  UIM.H  the  water  puritication  plant? 

Mr.   LVIIMN  «;   luit    in   my  "v-"   I    would   like  to  include 

that  provided  a  fety  ha-  U-en  made  to  take  care  of  the 

\ariation-   in   the  etlicieiicy   of  the  filtration  plant  and  also  of  the 

sew  Mient  plant. 

Mi.   I'..  win.    Yotii  ipplies  to  ordinary  conditions? 

Mr.  I.\i  1:1  \n  i;i  . 
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Mr.  POWELL,  lint  tor  extraordinary  conditions  you  would  like  a 
margin  of  xilVty  in  the  shape  of  a  provision  for  chlorination? 

Mr.  LAI  I;IMI  1:1:.  Ye>.  sir.  I  have  had  some  experience  in  the 
operation  of  both  water  and  sewage  treatment  plants,  and  I  know 
that  operation  end  of  it  is  often  badly  neglected  and  to  a  certain 
extent.  I  think,  we  have  to  provide  for  that,  and  we  can  not  rely 
entirely  on  the  work  done  by  the  municipality  above  to  protect  the 
municipality  below.  It  might  happen  at  times  that  improper  opera- 
tion of  the  sewage  treatment  plant  might  place  an  unreasonable 
burden  on  the  filtration  plant. 

Mr.  POWEIX.  In  view  of  the  possibility  of  negligence  or  accident 
in  the  .-tream  above,  you  would  ask  for  a  large  margin  of  safety? 

Mr.  LAFREXIEKE.  I  would  not  say  a  very  large  margin,  but  some- 
thing to  take  care  of  such  accidents. 

Mr.  Pi IWELL.  Take  question  No.  10: 

Taking  it  for  granted  that  it  is  impossible  to  control  surface  drainage  from 
the  countryside  due  to  rain  washings,  etc.,  is  it  your  opinion  that  modern  effi- 
cient water-purification  plants  could  adequately  cope  with  this  form  of  pol- 
lution? 

Mr.  LAIKKMERE.  Yes,  sir;  I  think  that  a  modern  efficient  purifi- 
cation plant  can  take  care  of  that  pollution. 
Mr.  POWELL.  Question  No.  11: 

Provided  the  discharge  of  urban  sewage  into  any  part  of  the  Great  Lakes  or 
their  connecting  rivers  is  such  that  an  unreasonable  burden  or  responsibility  is 
placed  upon  a  water-purification  plant,  what  methods  of  sewage  treatment 
would  you  recommend  to  reduce  the  pollution  to  a  point  where  no  unreasonable 
burden  or  responsibility  is  placed  upon  such  water-purification  plant? 

Mr.  LAKKKXIERE.  I  think  that  in  the  Great  Lakes  and  their  con- 
necting rivers  the  dilution  factor  is  large  enough  to  prevent  any 
nuisance.  The  point  of  importance  is  the  bacterial  pollution.  Start- 
ing from  that  premise.  I  think  that  you  would  have  to  resort  in  most 
-  to  chlorination  or  disinfection. 

Mr.  POWELL.  How  about  sedimentation  and  screening? 

Mr.  L\i -MM-: MERE.  I  consider  that  sedimentation  is  almost  necessary 
to  obtain  an  efficient  disinfection.  Of  course,  I  am  simply  considering 
the  cost.  If  you  disinfect  the  raw  sewage  you  can  obtain  a  high 
degree  of  efficiency  by  using  so  many  parts  of  hypochlorite,  and  with 
clarified  sewage  less  chemicals  would  need  be  used  to  obtain  the  same 
degree.  I  am  not  able  to  give  any  specific  figures  on  that,  but  I  be- 
lieve that  it  is  cheaper  to  settle  the  sewage  before  applying  the  chemi- 
cals. Most  of  the  cities  on  the  Great  Lakes  are  sewered  on  the  com- 
bined system,  and  in  such  cases  it  would  be,  I  should  think,  almost 
necessary  to  use  screens  to  remove  most  of  the  larger  suspended  mat- 
ter, which  would  be  troublesome  in  sedimentation  tank,  and  also 
remove  the  nonfermentable  matter  in  a  grit  chamber. 

Mi.  POWELL.  In  addition  to  that,  take  the  point  of  entrance  of 
the  sewage  where  this  work  of  sedimentation  and  screening  is  going 
on:  would  you  also  have  a  degree  of  chlorination  there? 

Mr.  LAI  KEMKKE.  I  would  apply  the  chlorination  at  the  outlet  of 
the  sedimentation  tank.  Of  course,  in  certain  cases,  such  as  where 
the  outfall  is  short,  it  might  be  a  good  practice  to  have  a  small 
basin  there  to  retain  the  sewage  for  a  certain  time  to  give  to  the 
disinfectant  its  full  effect. 
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voiild     L'lve    It     :i  |,r<.,|ii, 

n    if    It    were   diluted    ;i  ftei  '\\.-in  I-  '. 

\h    I      BRfinx.   Yes;  if  it  weiv  dUnted  in  •  Urge  body  of  i 

i  i  i..    In  your  judgment.  \vmiM  it  be  adv  i>ab|e  foi 
tlield  ami  look   fin-  method-  <.f  |iiirilir;iti<ni  oilier  than  M 

mentation    ;ili  \\\l'. 

I.  vi  i.-i  \  n  IM  .  Su.-li  M  matter  fyft0  to  be  determined  by  tin-  IO.-M! 

in.  I    I    may    ii  -e   tin-  example:   Suppose   ;i    lar«_'e  city   has 
t«.  purify  it  i   to  protect  the  water  supply  or  not  to  place 

;ui  unreasonable  burden  upon  tin-  water  purification  |>|;mt  of  a  much 
smaller  community  do\Mi  below.  It  might  In-  a  better  practice  for 
the  lartre  i-ity  to  supply  good  water  to  tin-  -mailer  town  inj.tr.-nl  of 
purifying  itl  protect  it.  That  matter  would  be  gov- 

erned altogether  I  iy  local  condition-. 

Mr.   PoWMlk   Take  question   No.   1-J  no\\  : 


.•ii  If  \v:it«-r  puriliciitioM  pliints  pr<i|i«>rlv  cniistrin-l«-il  ;iinl 
•••il   in   nil   uiunli-ipalitirs.  <\<>  ymi  i-<>n>iili>r  tluit    iiii|i«-riiiiiii;itc  ili^clmr^-  »( 
\  ,•«»•!*  -iln.  nl,  1  In- 


Mr.  I.  \ii.i  \MI:I.    I  did  until  I  read  the  pro«_Mv.->  n-port. 

Mr.   1','uui.   That   Lra\e  you  a  lieu   >et  of  data  '. 

\l      L  \i  1:1  MI  1:1  .    I  never  looked  at  it  from  the  ])oint  of  view  that 
there  \\a.x  >o  mu<-h  >ewai_re  from  those  hoats.  and  still  I  should  think 
that  in  mo>t  ca>e>  it  would  not  l>e  necessary  for  those  boats  to  purify 
their  -euajre.     However.  I  mi«rht  cite  the  following  case:  On  Satur- 
day la-t.  ;it  noon,  the  city  of  Montreal  wanted  to  try  their  emergency 
ter   intake,   which    is   located    in   the   Lachine   Canal,   and   as  the 
-anitary  eiiiiineer   for  the  hoard  of  health   I    recommended,  and  the 
id  approved  my  recommendation,  that  orders  be  sent  to  the  city 
Montreal    to   enforce    proper    measures    to    prevent    all    the    !•• 
plyiniT  in  the  canal  ahove  the  intake   from  discharjrin«r  any  sev 
into  the   water  of   the   canal.      The    Lachine   Canal    has   a    relatively 
-mall  flow  ;  l.nt  where  you  are  in  open  waters  it  is  very  hard  for  me 
to  consider  it  as  a  very  serious  <|iie>tion.     It  miirht  he  in  certain  Ct 

'he  one    I    have  just    -tated.      For  e\am|)le.   at    Saiilt    >!«•.    Marie. 
where  you  hav.  'iiany  hoat>  at  one  time  — 

The   CM  \II;M.\\.    Did    your   aiiswei1   to   the   la-t    «|iii'stion   have   any 
reference    whatever   to    tlie    -teamlioat    population    of  the    connecting 
:  that  is.  the  ri\er>  connecting  the  (Jreat  Lake>  f 

Mr.    L  vi  IM  \  M  i;i  .    Ueally.    I    would    have  to   know    more  about   the 
location  of  the  water  intake.-  and  the  channels  traveled  by  the  boat-. 

The  CIIVM:MV\.  Take  it  in  the  Detroit   River,  for  example.     That 

i    comparatively    narrow    river.      There    are    intakes   there   ;p 
Utroit    and   the  other  nde  of   the   line   below    Detroit,   and    in    1  !»!•_' 
there  Witt   a   -i.  Mmer  population  of  about    i:.  .om  I.IK  ID.      M,,~t   of  that 
po|>ulation    pa.-sed    up   and    down    the    Detroit    River    in    a    compara- 
tively  narrow    channel.      Do  you   not    think   that    in   that    case   -onie 
requirement    by   the   two   <  Jov  eminent-   -honld    be   imposed    upon   the 
owner-  of  -teamboat-  (<,  treat    their  -CWML'C  on   board,  or  al-o   i 
their  water  '. 

Mr.   Lvi  1:1  MII.-I  .    5TeB,   nrj    I    do:  e-|)eciallv   if   we  consider  that   it 
would   not    be   very  e\pen-l\  •  tent 

before  discharging  it  into  the  river-  or  t<>  dispose  of  it  in  some  way 
at  t!:- 
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The  CHAIRMAN.  They  could  also  purify  their  water,  could  they  not? 

Mr.  L\i  IJI.MI  i;i..  Yes:  they  could  not  get  good  water  at  the  ports 
or  if  they  have  not  accommodations  to  carry  the  nece-sary  supply 
of  water  between  two  docking  point-. 

The  CHAM; MAN.  Then,  in  your  judgment,  should  there  be  any 
international  regulation  with  respect  to  water  ballast  of  these  large 
boats,  both  in  connection  with  the  taking  of  the  water  ballast  and 
the  discharging  of  that  ballast?  For  example,  the  investigation  of 
the  tii>t  question  of  thi>  reference  shows  that  water  ballast  is  taken 
in  highly  polluted  areas  and  is  discharged  in  perhaps  less  polluted 
areas  in  the  vicinity  of  intakes  of  the  different  cities. 

Mr.  L\i  1:1  MI.IIK.  If  those  highly  polluted  areas  are  to  remain  in 
that  -tate.  I  should  think  that  no  water  ballast  should  be  taken  from 
such  area. 

Mr.  I'OWKI.L.  Take  Montreal,  which  presents  a  typical  situation. 
Montreal  draws  its  water  supply  from  w^hat  source? 

Mr.  LAI  KKMKKK.   From  the  St.  Lawrence  River. 

Mr.  I'OWKLL.  The  St.  Lawrence  River  receives  it*  water  from  Lake 
( Jntario.  does  it  not  ? 

Mr.  LAFRKNIEHK.  Yes. 

Mr.  I'OWKLL.  Are  there  many  towns  along  that  river? 

Mr.  L\i  I:KMKI:K.  Yes. 

Mr.  I'OWKLL.  We,  from  Canada,  might  be  more  familiar  with  that 
situation  than  members  of  the  commission  from  the  United  States. 

Mr.  LAI  KKMKKK.  The  cities  of  importance  are  Prescott  and  Brock- 
ville.  and  between  Brockville  and  Cornwall  are  several  small  town-. 
I  do  not  know  exactly  what  their  population  is.  There  are  also  the 
citie>  of  Valley  Field  and  Beauharnois.  There  is  the  city  of  Lachine 
on  the  north  side,  but  the  sewage  of  that  city  is  discharged  below 
the  intake  of  the  city  of  Montreal. 

Mr.  I'OWKLL.  Then  you  have  Ogdenburg  on  the  United  States  side. 
and  Kingston.  Ganano<]ue.  Morrisburg,  and  then  the  Thousand  Is- 
lands. HOW,  what  is  the  condition  of  the  water  at  Montreal  intake? 
Is  it  unfit  for  domestic  use  in  the  condition  in  which  it  reaches  that 
intake? 

Mi.  LAI  KKMKitK.  Without  any  purification? 

Mr.  I'OWKLL.  Yes. 

Mr.  LAI  I:KMKKK.   Yes.  sir. 

Mi-.  I'OWKLL.    Is  it  badly  contaminated  ?       • 

Mr.  LUI:I.MKI:K.   At  times:  yes. 

Mr.  I'OWKLL.  To  what  methods  of  purification  do  you  report? 

Mr.  LAKKKMKIIK.  At  present  the  water  is  treated  with  hypochlorite 
of  lime  pending  the  completion  of  the  water  filtration  plant. 

Mr.  I'OUKLL.  But  you  are  putting  in  a  water-filtration  plant  in 
addition  ? 

Mr.  L\i  I:I.MKI:K.  Yes.  -ir.  Mr.  Fuller  is  the  consulting  engineer 
on  that  work. 

Mr.  M  \«.i:\  i  ii.  Where  does  Westmount  get  its  water  '. 

Mr.  LAI  s:i  MI  I:K.  It  is  supplied  by  a  private  company.  That 
water  is  a  mixture  of  the  St.  Lawrence  Kiver  and  the  Ottawa  River 
water*.  That  water  is  filtered  by  a  mechanical  filtration  plant  and 
treated  after  filtration  with  hypochlorite  of  lime.  I  must  say  that 
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ii«l  not  re;n-i  cgae  of  typhoi.i 

:  i         \i:.|.    furthermore.   it    1-  :i    -plelldid    water.    I-   It    I 

\!  'i  es,  sir. 

;!       I      there   tin-   -lii_rhte.-t    taint    in   (In-   I  tin-  clil.  • 

ride?      In  ilrinkin^'  tin-   \\V-t  ......  nit    water  do  v<»u   ta.-te  tin-  chlorid'- 

II 

\1       L\i  1:1  MI  1:1  .    1    nc\er  did.       I   live  in   Westmount. 
M      POWELL.    Canyon  detect  any  ,-mell  in  tin-  We-t  mount  uatcr? 
Mi.    LAWKEMK.    \,,t    in    the    \Ve-tmount    water.   hut    I    <li<l    in    the 
city   prater.      It   i-ea-\    t"  explain  why  you  can  .I-  niell 

in   the  eit\    \\ater.      'I'he   St.    Lawrence   water   i-  a    surface   water,  ami 
in  the  -priiii:  the  ri\er  ^et-  turbid.      With  any  turbidity  in  the  \\ 
n   higher  'lux-  nf  chemical-  is  neeiletl   in  obtain  a   <rood    purification. 
and  even  then  it   i-  not  alw;i\  ictory. 

Mr.  l'..u  n.i..    Then,  in  Montreal.  thii-  far.  they  have  depended  alto- 
>n  ehlnrination,  wh»-rea>  in  the  G*/to  "I    \\Vstnniiint  chlorina- 
Ifl  reported  ID  >ini|»l\    a>  an  adjm 
Mr.   I.MKIMMM.   The  filtration   plant   in  the  city  of  Montreal   has 

under  ron>truction  for  over  two  year-. 
Mi.   POWELL,    I'.iit   it   i-  not  completed? 
Mr.  L  \i  1:1  KIERE,    No.  >ir. 

\l       :'  So  that  the  only  reliance  they  had  to  depend  on  \\as 

ehlorinatioi,  ( 

M  :  .    I  .         :    -    :  U       I'hat    i.-  true. 

Mr.   Pi-vri.i..    And.  in  th-  Montreal,  it   would  take  a  much 

larger  amount  of  <-hlorinat  ion  than  would  he  needed  in  Westmount  '. 
Mr.   L\i  1:1  \  II.IM  .    Yr-.  -ir. 

i:\i\.   Ila\i    you  anything  to  add  to  what  you  have  al- 

leady  -aid.   Ml'.   Lafrenier*-  '. 

M  L\!i:i  MII:I.  No.  -ii-;  I  do  not  think  I  have  anything  to  add. 
thank  you. 

Mr.  POWELL.  Mr.  Fuller  and  Mr.  I'helps,  in  \  lew  of  what  ha-  I  wen 
-aid  hero  -ince  \<>n  i_r:i\e  the  commi»ioii  your  \  iew.-.  would  you  \\  i.-h 
to  make  any  <|iiali!ication  or  e.xten-ion  <,('  the  remarks  you  have 
alreadv  made' 

M  \Vim-i-i.i  .  I  do  not  know  that  I  have  very  much  to  say.  ex-  vpt 
to  hrinir  <»nt  tin-  id-  ieiice  ha-  heen  made  a  number  of  time- 

to  the  -mall  number  of  I'.,  coli  in  the  \\  atei  -  of  the  middle  of  the  lake. 
and  xilue  .••,mpari-on  ha>  been  made  between  -ilch   \\ater-  and   liltered 
rhat  ha\e  the  -anie  number  of  li.  coli.      I  do  not  reirard  these 
beinir  on   a    parity.      I    think   that    with   the   -ame   numU-r  of 
1'.    •  oli  in  the  i'a\\    \\ater  of  the  lake  as  in  the  tillered  water  the  tilt 
\\ater  i-  tin  •   the  t  \\  o.     The  tiltere.l   water  i.-  pa—  ed   through 

the  tilterini:   mechani-m.  and    it    i-  >urer  of  beini:  >afer  at   all   times. 
Alino-t    ;in\     tiller    plant    \\ill    Lri\e    a    LTood    water    mo-t    of    the    t; 
When  filter  plants  1:0  w  ron<:  they  u-ually  ifo  wtuii^r  for  a  -hoi  t   time 

ir,     \\'h;it  we  ai  meehanian  that  will  be  at  work 

v  hour  of  the  .1  i\        Foi  ttM   -mie   reason    I    think   it 
depend    upon   filtration   than   upon   di-inlVction.      \\  ,-   are   quite   -ure 
that    when   the   wtaer   pasaefl  throiiirh   a    filter  ph.  nt    it    will   be  at    I 
partially    purified   at   all   times  and    well    puiili«-d   most   of  the  time: 
wherea-.  in  ca.-e  anythini:  hap|>en>  to  the  me.-hani-m   u-*-d   to  ajiply 
the  disinfectant,  then  the  w  ater  Lro«-  without  treatment   for  that  time. 
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•  •ral  instances  might  be  cited  where  that  has  actually  occurred. 
( )ne  was  right  here  in  New  York. 

Perhaps  I  might  be  pardoned  for  saying  a  word  in  regard  to 
Toronto.  .Mr.  Dallyn  spoke  of  the  sand-filtration  plant  as  not 
always  giving  -at  is  factory  results.  I  do  not  think  that  is  correct.  It 
is  true  that  from  the  time  it  was  first  put  in  operation  the  filter  has 
lieen  overloaded,  yet  the  results  have  been  good.  It  was  designed  for 
M  .-mailer  service,  and  the  city  grew  so  largely  during  the  time  of 
construction  that  it  was  overtaxed  from  the  start.  This  made  fre- 
(itient  cleaning  of  the  sand  necessary.  If  the  commission  has  any 
doubt  on  this  matter.  I  should  be  pleased  to  submit  the  records  of 
operation  during  the  time  when  my  partner,  Mr.  Longley,  was  in 
charge  of  the  operation  of  the  plant. 

After  having  listened  to  the  testimony  of  the  six  engineers  who 
have  spoken,  it  seems  to  me  that  we  are  in  substantial  agreement  all 
along  the  line.  I  fail  to  see  any  very  great  differences  between  us 
on  any  essential  feature.  That  is  to  sajr,  we  are  apparently  all  in 
favor,  as  an  administrative  proposition,  of  some  form  of  sewage 
treatment,  and  we  have  in  mind  screening,  sedimentation,  and  disin- 
fection. Those  are  the  three  processes  that  seem  to  be  the  most  use- 
ful along  the  border.  I  suppose  we  might  differ  in  some  particular 
in-tance  of  how  far  we  might  carry  each  one  of  these  three,  but  I 
think  we  are  all  in  general  agreement  as  to  the  three  processes.  We 
are  also  in  agreement  in  regard  to  the  necessity  of  purification  of 
>urfacc  \\ater-.  AYe  might  differ,  perhaps,  in  the  emphasis  given  to 
filtration  and  disinfection.  Personally,  I  favor  filtration  rather  than 
di -infection,  but  I  believe  that  each  is  useful  and  has  its  place.  I 
also  believe  that  we  should  consider  the  disinfection  of  sewage  as  an 
additional  factor  of  safety,  and  I  think  that  the  last  speaker,  perhaps, 
put  that  in  a  better  way  than  any  of  us  who  preceded  him.  I  do  not 
think  that  I  have  anything  further  to  offer. 

Dr.  STARKEY.  Mr.  Whipple,  in  view  of  the  discussion  about  the 
load  put  on  a  filtration  plant  and  the  figures  that  were  given  by  you 
and  other-,  could  you  give  any  indication  to  the  commission  as  to  the 
figures  on  which  you  would  base  your  calculation;  that  is,  would  you 
take  the  worst  samples  or  an  average  of  all  the  samples  as  your  guide  ( 

Mr.  WHIPPLK.  I  think  that  we  should  have  to  depend  upon  an 
j'age  condition,  or.  I  might  rather  say,  a  median  condition:  that 
is  the  condition  which  ordinarily  prevails.  In  almost  any  plant  we 
are  likely  to  get  at  times  a  sudden  heavy  load.  Almost  any  filter 
plant  will  take  care  of  that  >udden  heavy  load.  I  think  that  Mr. 
Fuller  had  that  in  mind  when  he  spoke  of  a  standard  of  .">00  H.  roll 
per  l<>Or.  r.  Yesterday  I  gave  the  results  of  computations  in  which 
I  us4-d  percentages  of  bacterial  removal  ranging  from  97  to  '.»!)  per 
•  •••lit.  \\'e  might  well  carry  these  calculations  further.  If  -<>.  we 
should  find  that  with  a  percentage  removal  of  WH.  to  obtain  a  final 
. It  i  f  I  I?,  coli  pei-  Id  c.  c.  we  should  have  to  start  with  800  B.  coli 

KT  loo  ,-.  ,-.;  whereas  if  we  had  a  removal  of  !>!>. 7.~>  it  would  be  l.GOO 
.eoli  per  loo  <•.«•.:  if  99.9  per  cent,  4,000  per  100  c.c.  It  is  not  at  all 
uncommon  for  filter  plants  to  give  these  high  percentage  efficiencies. 
1  do  not  think  that  it  would  be  safe  to  count  upon  them  at  all  times, 
day  in  and  day  out.  but  it  i-  -crtain  that  filters  will  bear  a  much 
heavier  load  than  ."»()()  P>.  coli  per  100  c.  c.  that  Mr.  Fuller  referred 
to:  that  is.  we  -hould  not  take  that  as  a  maximum. 
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.  II  has  been   largely  confined  to  the  ha  >  bar 

.     tillered.      Tin- 

elativelv   <  |.-;ii    ami  colorless  Mini   the  amount   of 

matter  small.     In  some  cases  the  load  «'ii  tin-  filter  oiiirht  this 

icconnt. 

n.    1   am  lint    altogether  cieai  ur  \  iev\  >  regard 

the    mechanical    tilt  rat  ion.      T.I    \\hat    extent    .-an    such    plant 
•  loped  that  they  .-an  he  depended  upon? 

Mi      Wiiii'i'i.K    1    think    that    they    .-an    he    -afelv    depended    upon. 

There  have  been  a   irreat    maiiv    inipro\  cm. -nt-  in  the  art  of  filtration 

in  recent  yean,  ami  e-pe.-ially  in  mechanical  filtration.     I  think  that 

the   statistics   of   typhoid    fever,     i-    far   a-    I    have    lieen   alile   to    learn. 

have  shown  substant  ia  lly  the  same  prartiral  results  where  mechanical 

liltel's   ha\e    heeli    i|sc.|    a>    \\here   sainl    tiltei>    ha\e    heeli    Hsnl.       I    ha\e 

ntly    hail    some    occasion    to    stinly    th<  -,.    tiiruies.    ami     I    see    m» 

eiBeiltial   .lilfeivnee  Let  \\eeli   the  t  \\  o  >\-tein-   \\ln-rr  hot  h  systriiis  ha\e 

i    well    op.-i-ate.l.       It    is    not    so    milch    a    i)ilr-tioli    of    the    type    of 

Hltrntion  a>  it  i>  the  -i/e  <>\'  the  plant.     Lar^r  plant-  generally  re«'i-i\e 

than   small    plants.      It    is   possil,|(.    f,,r  .-an.l    filter-   to  ^o 

\\  ronjr  an. I  it  i-  p.  --ihle  for  mechaniral  tiltei  -  to  >j<>  \vron«r.  hut  \\  : 

\\e  I  operation  u  e  ^'et   i:<  o,  I   re-nit-  fr hoth  t\  | 

Mr.  M  \'.i:  MIL    It   i>  possjhle  for  it  to  <TO  \\  I'onL'  and  Jiot  he  .let 

i  Miflicieiit   time  (o  do  damage  to  health  '. 

Mr.    \Vmrri.K.    I   suppose   it    is.  and    perhaps  that    danger   i-  -<  me 
\\h;i  ;   \\ith  ine.-hanical  filtei>  than  with  sand  filter-.     I   \\oiild 

not  hesitate  to  recommend  to  a  city  to  install  a  mechanical  filtration 
plant  for  the  protection  of  it-  water  supply.  \\V  have  frequently 
done  -o  and  are  continually  doinir  so.  The  choice  of  the  type  of  filtra- 

depends  upon  the  character  of  the  water  and  upon  other  fad 
M       l'"\v  i  i  i  .   Vhe-e  mechanical  plants  have  ^rown  enormously  in 
puhlic  favor  in  the  last  -JH  yeai's.  have  they  not  '. 
Mr.   \\"iiu>rir.   They   ha\e. 
Mi.     1'ouii.i..    And    the    sand  filter    plants    have    fallen    in    public 

if  ' 

Mr.  \Vnirri.i--.   I  do  not  think  that  is  \\holly  truo. 
Mi.  I'.'Uiii     >o  far  a-  adojition  is  concerned.     I  am  not  s|(,.akin«^ 
about  the  real   merits. 

Mr.  WMII-I-M.    ^ '••- :  it  i- true  that  many  more  mechanical  filtration 

plants  have  been   introduced   in   recent  year-,  but   that   is  because  the 

i  for  them  ha-  happened  to  .-.  me  m  those  sections  of  the  country 

where  that   t\| f  filter  is  especially  applicable.      I   think  that  that 

is  likely  to  L">  on  for  some  years  to  come.  It  is  true  also  that  this 
type  of  filter  I-  better  adapted  to  the  larger  proportion  of  the  water 
supplies  of  the  Tinted  State-,  but  it  \\ould  not  be  fair  t"  -ay  that 
there  had  been  a  ret  i  n  in  -and  filters,  for  that  \\oiild  belle  the 

experience  "f  :'  V)''>  lari:e  part  of  the  world,  the  Kuropean  condi- 
tions e-pecially. 

Mi.  I'OWKI.I..    Mr.  Fuller,  have  you  any  remarks  (n  make' 

Mi.    Fi  i  in:.    There    uc  t  \\  o  points,  that   ha\e  .»cciinvd  to  me.     (  )u 

the    i|iiestion    of  tmelit.    the    evidence,    it    seem-    to    me.    is 

pretty  clear  that  -ome  treatment   i-  remiired.     \\'e  all   -tart   out   with 

the  premise  that  water  siipplic-  should  be  siii  'licieiit  purifica- 
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lion.  and.  as  Mr.  Whipple  ha>  said,  those  plants  should  be  not  only 
well  designed  and  well  built,  lint  also  well  operated. 

It  seems  to  me  pretty  clear  that  this  evidence  shows  one  fact,  and 
that  is  that  the  filtration  of  sewage,  one  of  the  large  elements  of 
•  if  >ewage-treatment  practice,  is  not  required  under  any  ordinary 
circumstances,  and.  perhaps,  under  no  circumstances  at  all.  in  con- 
nection with  the  sewage-disposal  problems  along  the  boundary 
rs.  Those  two  points.  I  think,  are  very  conspicuous. 

Now.  coming  to  what  I  had  more  particularly  in  mind  when  I 
arose,  there  are  two  factors  of  sewage  treatment,  one  the  question  of 
clarification  and  the  other  the  question  of  sterilization.  There  has 
been  a  good  deal  said  here  about  screening,  and,  perhaps,  it  has  not 
been  made  clear  that  there  is  now  coming  into  use  in  this  country  fine 
-.Teen-,  down  to  perhaps  one-twelfth  of  an  inch  for  size  of  opening 
whereby  we  could  get  substantially  complete  clarification,  as  far  as 
the  removal  of  ordinary  suspended  matter  is  concerned.  I  believe 
that  independent  of  sterilization  the  question  of  fine  screening  as 
against  sedimentation  should  be  placed  in  the  nature  of  options  to 
tlie  local  authorities.  We  have  had  a  good  deal  of  difficulty  around 
the  water  front  of  Xew  York  City  in  getting  sites  whereby  we  could 
install  .-uitable  sedimentation  devices.  I  am  having  in  mind  now  the 
use  of  these  wide  streets,  building  tanks  under  them,  and  things  -if 
that  sort:  but  they  are  complicated  by  questions  of  quicksand  on  the 
lower  portion  of  this  island,  and,  I  believe,  it  would  be  unwise  to  try 
and  draw  too  close  lines  as  between  fine  screening  and  sedimentation. 

With  regard  to  sterilization  or  disinfection,  my  mind  is  not  quite 
clear  on  these  aspects.  I  realize  the  desirability  of  having  sewage 
treated  in  substantially  the  same  way  by  all  municipalities  involved. 
It  is  a  question  of  policy  that  will  have  to  be  considered  with  much 
care  as  to  whether  uniformity  of  treatment  should  be  the  ruling  of 
this  commission  or  whether  me  different  municipalities  should  have 
the  benefit  of  the  inherent  right  which  may  be  theirs  by  virtue  of 
rheir  location.  Some  cities  like  Xew  York  do  not  have  to  pump  all 
of  their  water  supply.  There  are  others  that  do  have  to  pump  their 
entire  water  supply.  There  are  some  cities  where  they  have  to  pump 
their  sewage  in  order  to  get  it  into  the  river,  like  New  Orleans.  In 
my  experience  I  have  had  this  thought  frequently  accentuated:  That 
there  are  certain  locations  which  carry  with  them  inherent  rights,  and 
it  may  perhaps  come  up  to  you.  gentlemen,  to  say  whether  you  want 
to  have  a  uniform  law  or  a  uniform  prescription  as  to  minimum  sew- 
age treatment.  I  am  not  trying  to  answer  that  question,  but  I  know 
that  it  i>  a  problem  that  has  much  practical  significance. 

There  i-  oi ther  point  accentuated  by  Mr.  Wliipple  to  which  1 

subscribe  myself  fully,  and  that  is  the  impossibility  with  the  great 
run  of  our  American  and  Canadian  cities,  equipped  with  a  common 
-nigli-  pipe  -ewei-age  -\-teni  to  cope  fully  with  the  sanitary  situa- 
tion in  dealing  with  >torm  overflow.-;  that  is.  where  you  are  carry- 
ing o|F  the  -torm  water  in  the  -anie  sewer  lines  that  are  carrying  oil' 
the  household  drainage,  and  when  you  have  heavy  rainfalls  there  is 
:.ir  i"  be  a  greater  flow  than  can  be  handled  'with  any  ordinary 
t ment  device.  I  am  speaking  now  of  the  sterilization  <»f 
in  flo\\.-.  K\en  that  probably  is  a  cheaper  thing  to  do  than  to 
follow  the  other  suggestion  made  here  of  putting  down  a  new  system 
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' 

levotetl    t..   rain    •      ;  \l        DftUyi  lli.it    111 

ii.nl    -pent    I..  dale  ahoiit    >  I  .".   per  capita    <>n    t 

166   -ewer-    were    l:inl   down   :it    ;i    Mine    W  hell    there    \ 
.  !\     few    pavement-   ill   the  i    \\  hell   then 

-truetioti^  Underneath    tl:<  llie   ground,  a-   t: 

II    the    loop    di-trict.        1     ;illl    -peaking    now     of    the    l.illlti- 
|  li<  '-leplmlie    conduit-,    -t  earn  heat  inif    line-.    :iinl    tin-    trolley 

it    the  -i  ,    -ome   tunnel-.  •HhOOgn 

not  like  our  Mile  York  ( 'ity  :  hut  there  a; 

element  |  to    he    elie.  II  nt  ere.  I     lii)\\     that     \\ere     ||.>t     met 

v.  ith  in  the  early  d  construction  at  Cfw 

Mv    estimate.  a>    I    recall    it.  amounted   to  .-omethini:   lik- 

tein  of  -amtary  -evvei-  to  take  • -a  rr  of  the  h<> 

!io|.|    \\a>te-    of    that    eity.       Ml.    \Vhi|)ple    jo«r>    my    memory    on    one 
point:  that   i-  the  eo>t   o]'  >hiftin^  the  plnmhin^  '•oinieetion.-  within 

the   hoiKe  and   of  huildinjr  a    lieu    lin. t    to  tin-  city   >e\\er.      '\ 

'  .    I   helie\.'.  .  n  an  average  lnoiv  thilll  >1"  p"i'  connection. 
I  he  point  of  option  to  In-  LMVCII  to  the  local  :-.uthoriti 
the  tine  -ereeiiini:  and  >e«limentat ion  i>  a   point  that   I   lieliexe  ha-  a 
i  deal  of  >iiMii!ica!ici'.     That   and   the  <jiie-t;on  of  tin-  ad\ani 
not  !<•  taken  hy  a  municipality  on  account  of  it-  local 
the  (jiiotion  of  -torm  o\erllo\\-  are  the  principal  point-  I  d« 

ration. 

Mr.   I'o \\rii.    A-  a   matter  of  fa«!.   M,.    I'uller.  1   >ii|ipo>e  the  .|iie-- 
tioi.  in  o\crtlo\v   i>  a  much   moiv  important   coii>id<%ration  in 

than  in  what  \\e  miirht  call  hilly  citi 

Mr.    l-'i  1.1  i  i:.    No:    1    think  it    i>  the  otlu-r  way   around.      In  the-.- 
itie-  rainfall  run-  oil  much  IIHHV  rapidly,  and  it  would 
puni-h  the  -e\\  airc-treatmeiit  plant  much  moro. 

Mr.  !*'.\\  i  i  i ..    In  St.  .John  they  all  enter  one  >ev.  er  '. 
Mr.  l-'i  ri  i  ;..    ^  es;  hut  it  i-  larp-ly  a  t'uncticn  of  the  time  involved 
in  th»-  colle.-tion  and  in  tin-  peak  load.  9O  to  -peak,  that  \voiild  reach 
the  outfall   or  treatment    work>:   and   the   added   hurden    is  directly 
•;onal    to   the    intensive   or   extraordinarily    hijrh    volume-    if 
tlovv    which  coiiie  at  certain  tin 

There  h  'eat  deal  here  in   New    York  the  . 

-.1   \\hetheror  not   it   would  he  feasihle  to  ;:,-t  the-e  harhir  v\i; 
•  ilhlic   hatll>  could    he    ll-e.|.       All    of   the   evid. 

t  that  it  i-  practicilly  impo>>ihle  to  control  -torm  »' 
adetjuatelx .  and  it  ha.-  re-ulted  in  the  }<•  I   under-tan. 1  it. 

it   the  diHereiit   puhlic  hath>  ;  to  he  equipped   with 

puri 

With   regard  to  the  pollution   }<\  ilmii:  the-e  v\at> 

lieve   the    v.Hfc:-   -llpply    oil    ho.n-il    the-e    Ve-M'ls  -llollld    hr-    lna-i 
all  l  a   purity  al»  licion.      Whether  that  shouhl  he  . 

'    it  d«  ckinir  points  ,,r  v\  hetln-r  it  -Imiild  he  done  hy  • 
•<'j  ..i    other  treatment   appar.itu-  on   hoard    \'(  "ihl 

depend  -omewhat  on  variou-  local  t',.  I  • 

eomiiiii  from  the  ve— el-  think.  i>  de-irahle.     With   reirai'd  to 

it    would    IT.    I    do    not     kli"  v    ev  ide- 

would  now    lead   me  -pecitically  to  •  .Mclu-io-'.      It    i- 

worth  tr\ 
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Mr.  DAI.I.VN.  I  thirk.  Mr.  Fuller  took  an  advantage  of  my  testi- 
mony with  regard  to  storm  overflows. 

Mr.    Fi  I.I.KK.   Not    intentionally,  sir. 

Mr.  DAI.I.VN.  I  recognize  that.  Mr.  Fuller  is  discussing  existing 
conditions,  while  the  commission  i-  discussing  a  problem  as  to  future 
development,  as  I  wa>  also.  As  to  future  development,  it  is  a  large 
question,  when  treatment  is  involved,  whether  the  storm  overflows  in 
the  sanitary  >ewers  could  be  separated.  Mr.  Fuller  has  discussed 
rectifying  existing  conditions,  and  we  all  know  that  that  is  a  very 
expensive  matter.  These  municipalities  are  increasing  in  size  every 
year. 

Mr.  Fi  I.I.KK.  On  the  question  of  storm  sewers  and  separate  pipes 
for  handling  household  waste  and  the  How  of  all  rainwater:  I  think 
it  is  absolutely  certain  that  Mr.  Dallyn  is  right — that  in  all  future 
developments  and  in  all  new  communities  starting  in  with  new  sew- 
erage >ystems  they  should  keep  the  household  wastes  in  separate  pipe 
lines.  It  ought  to  be  done  in  the  interest  of  the  taxpayers. 

The  CIIAIKMAN.  Gentlemen,  on  behalf  of  the  commission.  I  wish 
to  express  to  you  our  gratitude  for  your  coming  before  us  voluntarily 
and  giving  us  the  benefit  of  your  experience  and  judgment  in  respect 
to  the  subject  matter  that  we  have  under  consideration  by  reference 
of  both  Governments.  We  appreciate  it  very  much  and  thank  VOM 
for  what  you  have  done. 

(The  commission  thereupon,  at  1.1.5  o'clock  p.  m..  took  a  recess 
until  '1  o'clock  p.  m.) 

AFTKR    KK<  !>-. 

STATEMENT  OF  SURGEON  ALLAN  J.  McLAUGHLIN,1  UNITED 
STATES  PUBLIC  HEALTH  SERVICE. 

AY  MAT  is   \  SAKK.  DKINKIM;  WATKK? 

Cities  ii.-ing -ewage-polluted  water  without  purification  invariably 
have  very  high  typhoid-fever  rates.  The  installation  of  a  filtration 
plant  to  purify  the  polluted  water  supply  almost  without  exception 
effects  a  prompt  and  remarkable  reduction  in  the  typhoid-fever  rate. 
This  reduction  is  usually  so  great  that  municipal  officials  are  satisfied 
that  their  water  supply  is  perfect,  when  in  reality  there  is  still  some- 
thing to  be  desired.  When  a  city  with  typhoid-fever  rates  con  ist- 
ently  above  100  deaths  per  loo.oo'l  population  has  a  reduction  co- 
incident with  the  installation  of  a  filtration  plant  to  a  rate  between 
•_'»'  and  '•'><>.  there  is  good  ground  for  general  rejoicing  because  of  the 
undeniable  saving  of  human  lives.  Nevertheless,  the  raw  water  m-iv 
be  of  Mich  a  character  that  an  unreasonable  burden  is. imposed  on  the 
filtration  plant,  and  under  such  circumstances,  in  spite  of  fail-  etli- 
ciency.  the  plant  delixers  an  effluent  which  is  unsafe  at  times. 

With  the  general  sanitary  conditions  which  pertain  in  American 
citie>  and  a  ^ife  public-  water  supply,  there  is  no  valid  excuse  for 
typhoid  rates  ab<  \  e  -jo  deaths  per  loo.OOO  population.  There  is  ex- 
cellent evidence  to  -how  that  if  all  the  water-borne  tvphoid  were 
eliminated  in  northern  cities  the  rate  for  typhoid  fever  would  be  le» 

1  <  hlef  xanitary  expert  and  director  of  Held  work.  International  Joint  Commission. 
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!  \-    a     mat  lollp    of     American    i 

\\ln  i-t   appi  ties  in  the  matter  of  low 

These  are  tin-  cities   which   ha\e  p.ne   farthest 
Making  thru    \\ater   -npply   sat'..   :in<l    while   I:  Iv    t\ph«.id 

,re  not  alwa  MM|  in  a  sinirle  figure,  their  rate- 

illy  l.e|o\\    !•_'.      In  the-e  citie-  w  i  th  >afe  water  -i  1 1  >|  i  In-  the  L'.-neral 
,.\clu-i\c  i.l'   water  stipplx.  air  n»t   •  •oii-picuoii-lv 

•ill  in  - instances  are  \ery  much  wor-e  than  those  found  in 

\\ith  polluted  water  -ii|)i'lic>  and  hi«rh  ty|»h«.i«|   f»-\«-r  Mil 
Tlu'tv  i-  a  laiL'c  tri''>u|>  of  citir-  111  which,  following  the  >iil.-titn(ion 
liltcrc.i    for  a    polluted    |.nl.|ic   water  >ii|»|»ly.  tlic   ratc>   have  \teen 
illy    rcdiicctl    I. lit   >till    i.'inain   too  hijrli.     These  citio  >hoiild    not 
M  satisfied  \\ith  typhoid-fc\cr  rates oi  from  1".  to  :',<».  I, m  it  IM-IIO, 
tin-in    to   ni;i  irchin^r   in\  «-t  itrat  ion    to   determine    \\hether   the 

\\ater  im|io>e>  an   iinrea-onal >le  Ixirden  on  their  filtration   plant, 
ellicieiitly   operated    and    ileli\  erinLr   a    >a  f  e    \\ater 
at  all  time>.     Thi>  lirinir>  n>  («'  the  i|iie-tion  of 

Wll  A  I     I-    -\l  1     I.K1N  KIM.    U    \  !  . 

Ill  order  to  >ay  that  a  drinkiiiir  water  is  hy^ieiiically  safe  one  mii>t 
I.e  a»ure.|  that  it  contains  no  pathogenic  l.acteria.  The  eHiciency  of 
\\atei  purification  plant-  \arie>  from  day  to  day  and  from  hour  to 
hour,  and  an  opinion  upon  the  al»olute  >afety  of  a  iriven  water  supply 
not  lie  rendered  iinle»  many  liacteriolof^ic  analyses,  made  at 
short  intervals  during  v-ach  '_' t  hours,  show  an  ali-ence  of  B.  eoli. 
^^'lllle  an  ali.-olute  dictum  is  thus  most  difficult  to  secure,  it  i-  not 
difficult  l.y  daily  l.acterioloiric  analy>i-  to  determine  that  a  \\ater 
or  doe>  not  Lri\«-  i  rca~..nal.le  in.;.  t'ety.  I  n>tead  of  attempt  injr 

t«.  find  the  «:erm>  of  typhoid  fever.  Asiatic  cholera,  and  dysentery  in 
uat.-r.  we  accept  the  piv-ciicc  of  I'.,  coli  a>  an  index  of  pollution  with 
for  the  reason  that  the  chances  of  finding  B.  coli  are  \ery 
much  lietter  than  the  cliances  of  finding  the  specific  germs  in  the 
small  (|iiantity  of  wat»-r  examined. 

When  we  consider  the  ^fro»ly  polluted  water  supplies  used  l.y  many 

ur  lar«re  citie>  until  recent   \ear>.  we  must   admit  that  even  if  the 

present   emuentfl   from   filter  |>lants  do  not   show  constant   ahsencc  of 

oli.   ^till    they    mu-t    l-e   c|as>ed    a-   rea^»nalily    >afe.  or   relatively 

water. 

In  order  to  -eciire  >tati-ti<->  from  >onie  of  our  lar«rest   filtration  and 
purification   plants  a  circular  letter   \\a>  >ent   out    to  al>out    l<i  cii 
Al.out    I.".   re-|.oii.|«M|.  and   in   most    instance.-  the  statistics  covered   at 
I'-a-i  one  year,     The  list  included  mechanical  or  "rapid"  band  filtra- 
tion. slo\\    -and   filtration,   precipitation   and   disinfection,  and   disin 

11  alone. 

Tal.le   1   shows  the  average  nuinU'r  of  ]\.  coli   pn-  100  c.  C.   in  l»oth 
ra\\     A  ater  and  filtel  •  itc,|   \\  ater. 
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Number 

of 

Tvpe  of 
ftltfation. 

H.coli  per  100  c.c. 
of— 

Haw 
water. 

Filtered 

or  treated 
water. 

Toledo,  Ohio                                                     

M3 

41S 

386 

Mechanical  fil- 
tration. 
do  
...do  

804 

76 
92 
196 
400 
1.175 
59 
606 
2,501 

r.v> 

68 
1,349 

460 

0.02 

.  1 
.3 
1.0 
.2 
1.4 
1.2 
1.3 
1.4 
4.3 
5.8 
2.5 

8.0 

Minneapolis,  Minn  .                  .          

(•rand  Kapids   Mirh 

Birmingham.  Alu  

I         205 
\          174 

240 
420 
365 

•(-is 

!>(H) 

138 

:m\ 

237 

do  

1  'hio 

do 

.  .do  


io 

do 

1).  r 

Slow  sand  
do 

; 

.      do 

H:ilii!i)or.".  Md  

Alum  and  hy- 
poehlorite. 
.do 

.iid,  Va  

>ome  «if  the  results  a iv  of  special  intere>t,  and  the  statistics  for 
these  cities  are  presented  by  months. 

Tottrfo.  Ohio. — The  Toledo  plant  is  of  the  mechanical-gravity 
type.  Hypochlorite  is  applied  to  the  raw  water  before  sedimenta- 
tion in  quantities  of  15  to  30  pounds  per  1,000.000  gallons.  Then 
aluminum  sulphate  is  used  as  a  coagulant. 

Table  2  shows  the  results  by  months  in  Toledo. 

The  Toledo  plant,  by  the  use  of  heroic  doses  of  hypochlorite,  is 
able  to  convert  a  bad  raw  water  into  a  safe  effluent,  but  in  spite  of 
this  fact  the  necessity  for  constant  efficiency  in  treating  such  a  raw 
water  every  hour  in  every  day  from  January  to  June  places  an 
unreasonable  responsibility  on  the  plant.  From  June  to  October  a 
fair  raw  water  is  furnished.  In  November  and  December  the  B.  coli 
per  100  c'.  c.  in  raw  water  was  again  too  high. 

TABLE  2. 


Season. 

Number 
of  days' 
samples. 

A  \  crane  B.  coli 
per  100  c.  c.  of— 

Season. 

Number 
of  (lavs' 

samples. 

Average  B.  coli 
per  100  c.  c.  of— 

Raw 

water. 

Filtered 

water. 

Haw 
water. 

Filtered 

water. 

25 
M 
M 
30 
29 
28 
27 
11 

29 

27 
23 

1,848 
148 

1,108 
l,J70 
87 

300 
600 

766 
530 

0 
0 
.3 

0 

(1 
ii 
0 

(i 

0 
0 
0 
0 

1914. 
March  

31 

1,000 

0 

January,    1913,    to 
M  'nil,  1914  

March  

342 

804 

.039 

M.. 




Mil, i, i  <ii,f,lix.  Minn.  Kxcellent  results  are  also  obtained  in  Min- 
neapolis  by  a  mechanical  or  rapid  sand  filtration  plant.  Minneapolis 
differs,  from  Toledo  in  that  the  bypoehlorite  is  applied  to  the  filtered 
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LOS 


II   i|M:iIil 

tihth-    |'.ilt~    per   HillllMii    ;i\  adable   chlorine.       Til- 
l  \     Illllcll    better  tli.ill   that   of  Toledo. 

Table  .".  -_'i\e-  lip  _•«•  iniiiii'i      of   I-    '-<'li   pei    I""  •-.  •-.  in 

:-:i\\    and    filteiv.1  >y    monthv    in    Minneapoli- 


IMI  . 

ol  .1  a  i 
Mf* 

• 

->  i   • 

Number 

..I  •!  r 
.:M;  .- 

. 
per  I 

r.w 

water. 

Filtered 
water. 

Raw 
water. 

Filtered 

water. 

•  i 

1913. 

aft 

30 
29 

31 

30 

:» 

23 
30 

11 

73 
79 

no 

n.  7 
n 

<> 
n 
0 

II 
II 
II 

0 

1914. 
January...  . 

28 

.1 

100 
90 
M 

iry.  . 

•• 

hVl>ruary,1913,to 
March,  191-1  

418 

.19 

sepKmier.::::: 

///'.  Ohio.-  '\'\\v  CinciniKiti  plant  utili/f*  plain  xMlin 
lion  folloucd  I iy  i-iuiL'iilation  and  nu-clianical  filtration.     Sulphate  of 
and  rau>ti<-  limr  arc  ii^-t-d.  the  lattrj-  to  a-.-i-l   tin-  action  of  tin- 
-idphatt-  and  not  for  .-often  in;:  imrpo-e-.     II  \  |>o.-hlorite  i-  adde  ! 
to   tin-    filtered    water    for  about    li\e   month.-   in    the   year.      About    1 
poiiml  i>-  ii.-ed  to  each  niillon  gallon-  of  \\ater.     Ilyjio.-hlorit:'  i.-  • 
duriiii:  .lanuary.    Feliruary.    March.   April,  and    Slay,   which   co 
the  period  of  muddy  water  ami  hi^h  bacterial  coi 

TAI 


••MB. 

Number 

..(  .|  i  .  - 

Average  B.  coli  per  100 
c.  c.of— 

K.I-A 

«    I'.T 

VtthoOl 

"hypo." 

With 

•   tr.p.,    ' 

1913. 
September  

28 

31 
30 
31 

31 

SI 

M 

9«4 
M 

1,990 

1.232 
|,SM 

B 

9SS 

2.1 
1.5 
2.7 

s.o 

9.1 
3.5 
2.4 
20.0 

1914. 

0.* 
1.2 

.06 

i 

September,  1913,  to  April,  I9U 

MO 

1,175 

8.6 

1.4 

The  re-ults  are  \ei\    ini-  A  bad  raw  water  \\hich  tl 

en>  the  purifyin;:  c;ip;i(-ity  of  the   liltei-  'nlly 

handled    by    the    u.-e   of    hypodilorite    a-   an    auxiliary.      The    re-ult- 
-ho\\n   in  Table    \   indicate  that    in  .lanuarv.   I-Vbruai  \ .   March,  and 
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•  •ially  April.  1!>14.  the  plant  without  the  aid  of  "hypo"  was 
unable  t<>  >iiccessfiilly  cope  with  the  liad  raw  water.  With  the  aid 
of  "  hypo  "  a  good  etlhient  was  secured. 

< ',,1>n, tints.  <>h><>. — At  the  mechanical  filtration  plant  of  Colum- 
bus. Ohio.  lime,  soda  ash.  and  aluminum  sulphate  are  used.  Hypo- 
chlorite  i>  occasionally  used  applied  to  the  settled  water  before  fil- 
tration. Table  ."•  gives  results  by  months  for  the  year  1913.  With 
a  bad  raw  water  excellent  results  are  obtained.  Mr.  Hoover,  the 
chemist  in  charge,  attributes  these  results  to  the  free  use  of  lime. 
This  -feins  probable,  as  very  little  hypochlorite  is  used. 


Season. 

Number 
of  davs' 
samples. 

Average  B.  coli 
per  100  c.  c.  of— 

Season. 

Number 
of  days' 
samples. 

Average  B.  coli 
per  100  c.  c.  of  — 

Raw 
water. 

Filtered 
water. 

Raw 
water. 

Filtered 
water. 

1013. 

31 

28 
:tl 
30 
31 
30 
:tl 
31 

3,462 
272 
782 
931 
196 
283 
378 
277 

1.6 

1.0 
0 
2.3 
1.9 
0 
5.1 
.»i 

1913—  Continued. 
September 

30 
31 
30 
31 

294 
131 
178 
89 

0.3 
1.2 
1.3 
.3 

February  

(  )ctober  

March    ' 

November 

April  

Deceml>er  

M    . 

January     to 
Deceml>er.  . 

June 

365 

606 

1.3 

July  

August    

\Ynxhi H'ltim.  I>.  ('. — Washington,  D.  (\.  has  a  slow  sand  filtration 
plant.  There  is  large  reservoir  capacity  and  some  alum  is  used  in 
time-  of  high  turbidity.  No  hypochlorite  or  chlorine  is  used  at  any 
time.  The  general  average  for  the  Washington  plant  for  348  samples 
shows  \.\  \\.  coli  per  100  c.  c..  which  must  be  classed  as  very  good 
etlluent.  A  close  study  of  the  results  for  individual  months  shows 
that  there  is  great  fluctuation  in  the  character  of  the  raw  water. 
There  was  a  very  bad  raw  water  in  January.  1913.  and  April.  1913. 
and  the  re-ults  show  that  this  unreasonable  burden  was  probably  too 
much  for  the  purifying  capacity  of  the  plant.  Table  ^  shows  the 
results  of  filtration  in  Washington,  I).  (\.  by  months: 

T.Mtl.K    .">. 


Season. 

NumU-r 
tt  '!  a  \ 

MplH 

\\erage  B.  coli 
per  100  c.  c.  of— 

Season. 

Number 
of  days' 
samples. 

Average  !J.  coli 
per  100  c.  o.  of— 

Raw 

water. 

Killc-ml 
water. 

Raw 
water. 

Filtered 
water. 

1913. 
January  

23 
25 
26 
26 

M 
24 

27 
23 
25 

4,583 

502 

2.N71 
20,910 

m 

910 

111! 
622 

1.1-.7 

688 

7.4 

l.i) 
.5 
I.  1 
ii 
0 
0 
0 
.5 
4.7 
.5 
.5 

1914. 
January 

2.') 
23 

640 
211 

0 

.:, 

February  

M,-.  b 

January.  1913, 
to      Febru- 
ary, 1914.... 

348 

2,501 

1.4 

Kj 

July.. 

\    I."!     ' 

Beptember  

October  

NovemtxT  . 
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-/.      Tin  or   Birmingham 

f  I  Mill      |   \\M     .-, 

I     e  Mile  <  •  •  b  of  tin 

;iiLr  :i   liiiniliiHiii  llo\\    of  fniir  Mini  one  half  million  gallon-.   \M  ' 

•  I    1'i.l   -0,11  a  re  null-.-  ami  a  populat  ion  d<-> 
.LI.-.      I  i\r   niilliiiii    gallon-   daily    i-    -upplied    from    : 
i>t   dm-iiii:  tin-  «li  I'he   \\aters  of   I4"i\e   Milt- 

re  dixerted  at   a   |>oinl   r.  mile-  from  I  In-  city  an.  I   hrou;rhi 
ity  through  a   do.-ed  conduit   to  tin-   North    Birmingham   |innti 
•  ii   plant,  \\lin-li  coii-i.-t-  of  -edimeiitation   ha-in-  ami   ra|ii«l   ^aml 
tiltn  -  of  ;,JMII  i.i  MX)  <rallon>  nominal  capai-ity  ami  -t»-rili/at  ion  \>\  hypo 
I'hlontf.     Tin-  anaiy>i>  marked  "  North  Hinnin^liaiii  "  >ho\\v  (|,,.  i-:,\\ 
ami  tin-  tit-atf.l  \\atrr  of  thi>  Mipply  during  tin-  y»-ar  1 

I/O    Cahal-a    Um-r:   Tin-    \vat»-r>h«-«l>   of   Cahaha    Ki\t-r    In-    to   tlu- 

Mfit  of  Hirmin^ham.     Tin-  \v»->t   pron^r  or  P>i<r  Cahaha  fnrni>hf>  the 

supply,  except   \\hen  its  minimum  flow  is  le»  than  the  daily  pump- 

.    in    which   case   the    Ka.-t    Cahaha    i>  di'awn   upon   hv    meati>  of  a 

small  di\ei>ion  dam  heloxv   the  jiiiH'tion  of  the  two  rivers.     To  >up- 

plement  the  dry-weather  How.  a  dam  has  hern  hiiilt  on  tin   .  a-i   folk. 

or    Little   Cahaha.   and    a    lar<re    impounding   reser\oir   of    l.-J"»(),000 

irallon.-   cn-ated.   known   a.-    Lake    I'urdy.     The   total    watershed    area 

niare  mile-.     The  area  aho\e  Lake  I'urdy  i>  t'.'.T  xpiare  mile>. 

The  density  of  population  on  the  entire  .-lied  is  estimated  at  ahout  L'" 

•quare  mile. 

The  pumpinif  station  on  the   !5iLr  Cahaha.  '2  miles  ahove  the  di\'er- 
sion  dam  at  the  junction  of  the  two  fork.-,  force-  i  he  water  to  a  puri- 
fication plant  on  Shade-  Mountain.     The  purification   plant   con- 
of  t\\«>  I  a  fire  -edimeiitation   reser\oir-.  holding   1  H.OOO.IHHI  and  28,- 
000,000  gallon-,    from   which   the   water   flow-   l,\    gravity   through   a 
rapid    -and    filtration    plant,   having  a    on-sent    nominal   capacity   of 
I'.i.iHin.iiiiu   Ballon-   daily,   with   eijzht    additional    million    under   con 
si  ruction.     The  filter-  dix-harire  into  a  clear-water  hasin  of  :5,000,000 
L'allon-  capacit\.  from  \\hich  the  water  llow-  hy  gravity  to  the  city. 
a  distance  of  t  mih-s. 


<  \ii.\n.\  IM  \NT 
|Xocliloriti:itlon.) 


1913. 
Jan.  I    I 
Mar.  1    • 
Apr    II -Mat  71, 

• 


\\pr;ik'<-  !'• 

per  100  c.  c.  of— 

Number 

ige  R.  roll 

•  L;II|>'H 

Raw 

round 

sample*. 

K«w 

nhmd 

1    >V[ 

|     ,!.-• 

water. 

water. 

1913. 

M 

Jill  v2»-  ocl.  ».  . 

11.' 

i  i 

a", 

.M 

1« 

II.  0 

.00 

li 

.u-, 

304 

m 

190                 1.0 

NORTH   HIKMIN'.H  \M    I 
|  Wit  hchlori  nation.) 


Jan.  11 

0.3 

I»U. 

0.0 

June  »-Julv  1 

Julr  .'- 

31 
» 

Ufl 

.« 

Jan.  1 

11 
,:, 

MO 

.• 

.2 

106  I'ol.l.rTloN    «>F    I'.orXDARY   WATERS. 

The  two  Birmingham  plants  furnish  very  interesting;  data  also  on 
tin-  value  itf  hypochlorite  as  an  aid  in  handling;  a  bad  raw  water. 
The  Cahaha  plant  uses  no  hypochlorite.  In  December.  1013.  raw 
water.  with  an  a\erage  of  :\'2'\  B.  coli  per  100  cubic  centimeters, 
seemed  t<>  overtax  the  purifying  capacity  of  the  plant.  A  load  of 
•j"l  ]\.  ,-oli  per  IdO  cubic  centimeters  in  June  and  July  seemed  to  be 
about  the  limit  that  the  plant  could  care  for.  although  in  the  period 
from  .January  1  to  April  10  an  average  of  M~>  in  the  raw  water  was 
reduced  to  less  than  1  B.  coli  per  100  cubic  centimeters  in  the  effluent. 
The  North  Birmingham  plant  had  a  worse  raw  water  to  deal  with. 
This  plant  uses  hypochlorite  as  an  adjuvant,  The  average  for  raw 
water  of  TOO.  sod.  ;md  1.W7  B.  coli  per  100  cubic  centimeters  was 
i educed  to  less  than  1  B.  coli  per  100  cubic  centimeters  in  the  effluent. 
From  Septnnber  to  December,  with  a  fair  raw  water  averaging  210 
and  2ss  B.  coli  per  100  cubic  centimeters,  a  perfect  result  was  ob- 
tained with  entire  absence  of  B.  coli  in  the  71  samples. 

Following-  a  sanitary  survey  of  the  cities  and  towns  in  the  basin  of 
the  (Jreat  Lakes,  the  writer  recommended,  among  other  things  neces- 
sary, that  a  standard  for  filtered  or  treated  water  be  established 
which  should  be  a  minimum  requirement  for  the  prevention  of  the 
spread  of  water-borne  disease  in  interstate  traffic.  The  Surgeon 
(General  of  the  Public  Health  Service  appointed  a  commission  in 
.January.  P.Mo.  to  fix  such  a  standard.  The  report  of  this  commission 
will  be  published  soon.  The  majority  of  the  members  favored  a 
-tandard  of  four  negatives  out  of  five  10-cubic-centimeter  tests  for 
B.  coli.  The  writer  expressed  this  standard  in  a  different  way.  rec- 
ommending a  standard  of  not  more  than  2  B.  coli  per  100  cubic  centi- 
meters of  water,  taking  the  average  of  many  samples  by  Phelps's 
method. 

Allowing  a  sullicient  margin  of  safety,  filter  plants  with  a  decent 
raw  water  should  produce  effluents  of  less  than  2  B.  coli  per  100 
cubic  centrnieters.  and  it  is  the  opinion  of  the  writer  that  a  modern 
water-purification  plant  which  delivers  an  effluent  which  has  more 
than  2  B.  coli  per  100  cubic  centimeter-  is  either  inefficiently  operated 
or  is  dealing  with  a  raw  water  which  imposes  an  unreasonable  burden 
upon  the  plant.  Accepting,  tentatively  the  standard  of  less  than  '2  B. 
coli  per  loo  cubic  centimeters  as  a  good  drinking  water,  although  not 
perhaps  an  ideal  drinking  water  or  a  safe  drinking  water  at  all 
times,  the  results  indicate  that  this  standard  is  attained  by  both 
'•  rapid  "  sand  and  slow  sand  plants,  even  with  a  very  bad  raw  water. 
Cincinnati  and  Wa-hington.  D.  C..  are  good  examples  of  each  type. 
Clove  examination  of  the  daily  records  at  Washington  and  Cincin- 
nati show  that  while  this  excellent  average  is  attained  for  the  year, 
there  are  periods  when  the  capacity  for  purification  seems  to  be  over- 
taxed by  the  very  bad  raw  water.  At  Cincinnati  the  use  of  hypo- 
chlorite seems  to  compensate  for  the  deficiency  in  purification  by  the 
standard  process,  but  in  Washington  the  excellent  general  average  of 
1.1  is  only  attained  by  the  almost  perfect  purification  effected  during 
periods  when  the  raw  water  is  fairly  good. 

There  i-  a  strong  tendency  in  America  to  accept  any  raw  water, 
however  bad.  as  a  source  for  a  municipal  filtration  plant.  This 
often  imposes  an  unreasonable  burden  and  responsibility  upon  the 
water-purification  plant.  Now.  filter  plants  are  not  infallible.  They 


107 


which    must  i-'-'lv    CO  I    :iiul    etli.irntlv 

i  under  i-aivfnl  l>acten<  >!•  i  rol  in  oidei 

ctllilelit.      The\    are   .  iiy    lilltn 

-ult>  of  liiiinati  error.      I(    i-  tin.-  (hut    properK  i.-d    n,,|  (-fli 

il\    operated    filter   plants  can   prod  YOIII   a 

bad   rau    \\:ii  •  lally  Iiy  tin-  u-e  of  hypochlonte  or  Ii<|iiii|  .-1,1,, 

line  as  an  ao!jii\ani.     Tin-  re-pon.-ilulity  of  ftFrrt  \]\<f  -iich   pun: 
I  .....  c\ri-\    hour  .-!'  i-\t-i-y  day  in  the  year  i-  nmva>onal.|r  an.  I  nn: 
Many  |'lant-  an-  no\\   »tru«;^lin<£  with  a  ra\\    \\atcr  of  such  a  elm 
I.T  that   a  >a  tV  rlllm-nt    i>  only  olitainnl  at   tin-  pi'ict-  of  Hrrnal 
Ian.  iv   .lay    in   tin-  yt-ar.  ami   tin-   free  n-«-   ..f 

auxiliary  rheini«-al>.     The  ra\\    uater  .leiiiandin^r  >n«'h  extraordinary 
treatment    is.  like  a   -\\ord  of  Damocles,  constantly   threatening  di> 

i  do  maririn  of  >afety   HUM.-!    -neh  .-ondition>. 

I  lielieve  that  a  >uflirient  niar<_rin  of  .-afetv  should  he  iri\.-n  to  all 
Ulter  plant*  hy  reduein<:  the  pollution  of  the  raw  \\aler  to  a  jmint 
\\hei-e  it  would  not  impose  an  unreasonaMe  Inn-den  or  re^ponsihility 
upon  the  plant.  I  ltelie\e  that  in  rerl<onin<r  the  lta<-ti-rial  purifying 
.-aparitie-  of  filtration  plants  hypochloi'ite  or  liquid  chlorine  should 
not  he  couriered,  hut  that  a  raw  water  >hould  he  furnished  of  such 
a  character  that  the  plant  could  turn  out  con>tantly  a  safe  effluent 
without  the  aid  of  chlorine.  This  would  reserve  the  ehlorination 
•  iditional  margin  of  safety  for  u>e  in  extraordinary  fluctua- 
tion.- of  the  ra\\  water  or  during  accidents  to  the  plant  or  interrup- 
tion- in  it-  ordinary  efficiency. 
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